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Text :
RECORD OF DECI SI ON STRASBURG LANDFI LL SI TE

DECLARATI ON
SI TE NAMVE AND LOCATI ON

Strasburg Landfill Site
New i n Townshi p, Chester County, Pennsylvania

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunment presents the selected renedial action for Operable Unit 3 for the Strasburg Landfill
Site, in Newin Townshi p, Pennsylvania, which was chosen in accordance with the requirenments of the

Conpr ehensi ve Environnmental Response, Conpensation, and Liability Act of 1980 (CERCLA), as anended by the
Super fund Arendnents and Reaut horization Act of 1986 (SARA) and, to the extent practicable, the National Ql
and Hazardous Substances Pol |l ution Contingency Plan (NCP). This decision docurment explains the factual and
| egal basis for selecting the renedy for this Site.

The Pennsyl vani a Departnent of Environmental Resources (PADER) concurs with the selected remedy. The
information supporting this renmedial action decision is contained in the Adm nistrative Record for this site.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this Record of Decision (ROD), may present an inmmnent and substantial threat to
public health, welfare, or the environnent.

DESCRI PTI ON COF THE SELECTED REMEDY

This Operable Unit is the third of four operable units for the site. Operable Unit 1 involves the collection
and treatment of |eachate fromthe eastern portion of the landfill. Operable Unit 2, which is currently at
the design stage, will involve the construction of a security fence around the perinmeter of the landfill
portion of the Site. This third operable unit will address all principal threats posed by contam nation from
the Site in all nedia except groundwater. Wthin this renmedial action the landfill will be recapped, a
landfill gas venting systemw |l be installed, and the |eachate discharging fromthe landfill will be
collected and treated. These actions, conbined with those contenplated within Cperable Unit 4, which wll
address the groundwater contamination, will address all of the principal threats posed by conditions at this
Site.

This Renedial Action (for Qperable Unit 3) will need | ong-termoperation and mai nt enance, which incl udes
nmanagenent, to renain effective. Qperation and nai ntenance will be needed to ensure that the new landfill cap
is maintained and that the | eachate continues to be collected and treated in conpliance with applicable

regul ations.

The sel ected remedy includes the foll owi ng maj or conponents:

Rermoval of the existing (danmaged) |andfill cover

Installation of a landfill cap over the existing 22 acre |landfill
Installation of a landfill gas venting system

Reveget ation of the landfill cap

Installation of a sub-surface |eachate collection system

Construction of a |leachate treatnent system

Qperation and Mi nt enance
DECLARATI ON OF STATUTCORY DETERM NATI ONS
The selected remedy is protective of human health and the environment, conplies with Federal and State
requirenents that are legally applicable or relevant and appropriate to the renedial action, and is

cost-effective. This renedy utilizes pernmanent solutions and alternative treatnent (or resource recovery)
technol ogi es to the nmaxi num extent practicable, and it satisfies the statutory preference for renedies that



enpl oy treatnment that reduce toxicity, nmobility, or volune as their principal elenent.

Because this remedy will result in hazardous substances renai ning on-site above heal t h-based | evels, a review
will be conducted within five years after commencenent of renedial action to ensure that the remedy continues
to provi de adequate protection of human health and the environment.

Deci sion Summary for the Record of Decision for Cperable Unit 3
1. Site Name, Location, and Description

The Strasburg Landfill Site is a portion of land, including a 22 acre inactive facility, located within a
220-acre tract of land south and slightly east of Strasburg Road in both New in and West Bradford Townshi ps,
Chester County, Pennsylvania. The coordinates of the Site are North 39 56' 35" |atitude and West 75 46' 18"
longitude. The entrance to the landfill is on Strasburg Road and is controlled by a | ocked gate. The gate,
however, is across the road entrance only and access, at this tine, to the Site is

essentially unrestricted (Fig 1). A previous Record of Decision (ROD), designated "Cperable Unit 2" or "OUR,"
was signed on June 28, 1991. That ROD calls for the installation of a perineter fence around the | andfill
portion of the Site.

The topography of the area is characterized by a conbination of steep and gentle hills. Al the land in the
area is sloped towards, and drains to, the Brandywi ne Creek that forms the southern and western boundaries of
the Site area

The hi ghest elevation of hills south of the Site area in New in Townshi p approaches 550 feet above nean sea
level (MsL). The landfill itself resenbles a steep hill. The peak elevation of the landfill, from ground
control survey, is 474 feet above MSL. The south and east sides of the landfill have a nmuch steeper sl ope
than the north and western sides. The slope along the eastern side is approxinmately 60 degrees in sonme

|l ocations. Surface drainage fromthe Site flows to the south and southwest toward the

Brandywi ne Creek and to the east and southeast toward Briar Run that flows into the Brandywi ne

The el evati on of the Brandywi ne Creek floodplain to the south is approximately 250 feet above MSL. There are
no wetlands either on the landfill, or within 300 feet of the landfill in any direction (Fig 2). The

nearest wetland is the Briar Run watershed which is approxi nately 600 feet east and sout heast of the
landfill.

Land use in the area is prinmarily suburban residential, with some residual agricultural areas. There are 201
single famly residences within a one mle radius of the Site. Al the drinking water to these residences is
supplied fromgroundwater. Mdst of the hones are served by private hone wells. There is a private water
conpany, approxinmately one mle east and slightly

north of the landfill, that provides drinking water fromdeep wells to several residences radiating away from
the site area

According to the State closure plan, the landfill was supposed to be closed by covering the fill materia
with two feet of soil, a polyvinyl chloride (PVC) cover, and an additional tw feet of soil and vegetation
Later discussion in this decision docunent will show that this type of |andfil

closure did not occur. Gasses and various wild vegetation are growi ng on approxinately 60 - 70% of the
landfill cap. The remaining areas are barren because of one or nore of the followi ng reasons: poor quality
of the soils, the steepness of the slopes, no maintenance of the existing cover, exposure

of the PVC cover, and | eachate seeps. Typically, |leachate seeps formand stain the vegetation; as the

| eachate persists, the vegetation dies off, leaving barren strips on the landfill. Next, erosion sets in,
and strips off all but the largest rocks in these areas. Leachate seeps will not be contained by the

inpl enentation of the access restrictions inposed by OJ2; these seeps may freely flow through the fence on
the surface as well as into the groundwater

2. Site Hstory and Enforcement Activities

According to EPA's records, prior to 1973, sone of the property was used for farmng and a | arge portion of
the property was undevel oped.

A partnership, Strasburg Associates Inc. (SAl), was formed in Septenber 1973 and purchased the property in
Decenber 1973. |In August 1975, Strasburg Associates received a Pennsyl vani a Department of Environnenta
Resources (PADER) permt to accept municipal wastes at the 22-acre facility. The opening was del ayed unti
February 1979 because of |ocal concerns over the use of residentially zoned roads, the proposed sale of the
landfill to Strasburg Landfill Associates (SLA) and permitting of a proposed 200 acre expansion

In May 1978, SLA was formed through a joint venture agreenent. In August 1978, SLA acquired the landfill.



In October 1978, SLA applied to PADER for a proposed 200-acre landfill expansion. On Cctober 11, 1978, SLA
entered into a | ease agreenent with SA, a joint venture conposed of SAl and Strasburg Associates |I, (another
limted partnership), to operate the landfill.

In February 1979, the 22-acre landfill was opened. |In the spring of 1979, new PADER permits were granted to
SLA to receive certain industrial and heavy netal wastes. By July 1979, the landfill was accepting sewage
treatment plant sludge and manufacturing wastes, including "off-spec” and scrap PVC. By Decenber 1979, nore
than 1,000 cubic yards of PVC wastes, 2,052 cubic yards of industrial wastes and sl udges, and 35,000 gallons
of heavy nmetal sludge had been accepted at the landfill.

In Decenber 1979, PADER charged the landfill operators with excessive siltation of Briar Run. At that time
PADER prohi bited the di sposal of certain industrial wastes because the waste characteristics did not match
those on the approved waste di sposal application module. Al so, PADER prohibited SA from accepting additional
PVC waste for disposal. In August 1980, PADER permanently prohibited the landfill fromreceiving industria
wastes. Between January and June 1981, PADER cited SA for operational problens (dust control, daily cover,
and litter control) at the landfill.

PADER conduct ed periodi ¢ i nspections, both announced and unannounced, during the landfill operation. During
an unannounced inspection in April 1983, PADER found four major operating violations: inproper run-off
control; slopes in excess of allowed Iimts; failure to cover conpacted waste; and inadequate sedi nentation
and erosion control. PADER issued SA a notice of violation and required that the violations be corrected
within 30 days. The violations were not corrected within the specified time. In May 1983, PADER suspended
the landfill operating permt and ordered the landfill closed. SLA closed the landfill in May 1983, by
providing a final soil cover, a PVC cover, and stabilized the site with an additional |ayer of soil, The

operators also planted vegetation, and installed a | eachate storage tank system PADER al so i ssued an order
requiring the renoval of collected | eachate for off-site treatnent and di sposal

As part of the closure plan, the landfill was supposed to be regraded, covered with 2 feet of soil, and
topped with a PVC cover. Another 2 feet of soil was supposed to be placed on the PVC cover and vegetation
planted. After the vegetation took root, the cap was to be maintained by nowi ng. This did not occur. The
landfill PVC liner is not covered with two feet of soil; and, in numerous locations, the liner is exposed to
the surface. The |leachate collection and storage systemwas also installed as part of the closure plan. It
is not clear how well this systemwas installed. EPA has had to performadditional work to channel sone of
the landfill l|eachate into the treatnment system constructed as part of QUL, as discussed bel ow

I'n August 1983, volatile organic contamnants (see Tables 1 and 2) were detected in an on-site nonitoring
well, M2, and in the landfill w tness systemdrain pipe. In Septenber 1983, volatile organic contamni nants
(see Table 1) were detected in Briar Run east of the landfill. PADER required SA and SLA to conduct a

peri odi c monitoring programand a hydrogeol ogi ¢ study. In Cctober 1983, volatile organic contamnants, in
excess of drinking water standards, (see Table 3) were detected in an off-site residential drinking water
wel | southwest of the landfill.

In February 1984, SLA installed four nonitoring wells (M2A M2B, M2C, and M5) and began a sanpling and
anal ysis program (see Table 2). SLA submitted the hydrogeol ogic investigation to PADER in July 1984.

In July 1984, the hydrogeol ogi c/ engi neering report eval uating the extent of groundwater contanination was
conpl eted. The six corrective measures delineated in the report included

Ext endi ng the PVC |iner

Installing new | eachate col |l ector drains

Installing a 15 m| PVC nenbrane cap

Regrading soil to attain 2-1/2:1 or 3:1 final outslopes

Revegetating the sides and the top of the landfill; and

Regrading soil to divert surface water away fromthe fill.
I mpl erent ati on of these nmeasures was never conpleted. Additionally, the eastern side of the landfill is very
steep (estimated 60% sl ope) in areas, and erosion is occurring such that the original PVC liner is exposed
and torn in nunerous |locations. Vegetation is non-existent or extremely sparse over approxinately 1/3 of the
landfill. Approximately eight distinct |eachate seeps were evident in 1989 on the eastern and southern
portions of the landfill. Over the next two year period, the nunber of distinct surficial |eachate seeps has

increased to approxi mately 20 seeps, including a nunber of seeps on the western slopes of the landfill.
Because of the |lack of cap nmintenance and the toxic effect of the | eachate seeps on the



present vegetation, erosion has begun to rapidly accelerate the dem se of the already poor landfill cap

PADER has conducted periodic nonitoring of residential drinking water wells, on-site nonitoring wells,

sedi ment pond outfall, |eachate seeps, and Briar Run from Septenber 1983 to the present (see Appendix A of
the Remedial Investigation [RI]): Summary of PADER Residential Well Sanpling). The nonitoring program
results showed two residential wells southwest of the landfill contam nated with volatile organics. In
August 1983, PADER anal yses of water fromwell M and of |eachate fromthe witness drain reveal ed organi c and
inorganic contam nation (see Table 1). |In Septenber 1983, anal yses of water sanples collected fromwell M
the witness drain, and Briar Run (see Table 2) revealed significant |evels of organic chenicals.

A Hazard Ranki ng System (HRS) scoring package was prepared by EPA for the Strasburg Landfill site in Apri
1987, receiving a score of 30.71. The site was proposed for inclusion on the National Priorities List (NPL)
in Update Nurmber 7, released in June 1988. The Strasburg Landfill was added to the NPLin March 1989.

As a result of the |eachate running off of the landfill, and flowing directly into Briar Run, and the failure
of the operator to take any corrective actions, PADER initiated an action to collect this |eachate and haul
it, for treatnment, to a nearby nunicipal sewage treatnent plant. Prior to the installation of the |eachate
collection systemand treatment system surface water runoff and | eachate fromthe landfill were directed
into the unlined sedi mrent ponds | ocated southwest and east of the landfill.

Since the installation of the | eachate collection and treatment system flow through the system has increased
slightly and (fall 1991 fl ow nmeter gauge) averages approxinmately 5 gallons per mnute

Despite the warning signs of the hazardous nature of this Site and the clear evidence that this Site was a
landfill, EPA has seen direct evidence of many different groups of people utilizing the property, and
specifically the landfill for various recreational activities. These include the follow ng:

peopl e using horses whose tracks are seen adjacent to, and on the

| oner slopes of the landfill. Local residents indicate that there is
bot h random hor seback riding and organi zed fox hunts involving | arge
nunmbers of riders and acconpanyi ng hounds;

hi kers, who occasionally build canpfires on the slopes and top of the landfill;
vandal s, who have attenpted to dismantle parts of the | eachate treatnent system
joggers; and nost particularly;

riders of motorcycles and "all terrain vehicles" (ATVs) whose tire
tracks are wearing grooves into the sides of the landfill.

It is expected that sone of the contact between the site users and the surficial landfill seeps will be
elimnated by the construction of the (OJR) security fence. EPA has al so spoken to peopl e who recreate on
the site and they have indicated that, on occasion, |eachate seep material has splashed up on their clothing
and, furthernore, that the | eachate has splashed into their nmouths. EPA' s concern for both the health of

| ocal people and the continuing deteriorating condition of the existing cap and energence of new

| eachate seeps | eads EPA to propose the series of actions outlined in this ROD to ninimze or elimnate the
potential exposures to contami nants on the site. Also, EPAis aware that the security fence will not totally
elimnate people comng into contact with the surficial |eachate streans, as these streans could flow,
virtually unrestricted, though the fence

A nunber of Potentially Responsible Parties (PRPs) have been notified with regard to renedi al actions
undertaken at the Site. A Unilateral Adninistrative Order was issued to three PRPs for the inplenentation of
QU 1, discussed bel ow.

3. Highlights of Community Participation

The current Proposed Plan for Qperable Unit Three (OU3) for the Strasburg Landfill site was rel eased for
public comment on Decenber 24, 1991. A Renedial Investigation (RI) and Feasibility Study (FS), summarized in
the Proposed Plan, were al so made avail able for public coment. These two docunents and the Proposed Pl an
along with other site related docunents, were made available to the public in both the admnistrative record
and an infornmation repository maintai ned at the EPA Docket Roomin Region Il and

at the Bayard Taylor Menorial Library located in Kennett Square, PA. The notice of availability for these
two docurents was published in the Daily Local News on Decenber 24, 1991

In accordance with CERCLA Sections 113 (k)(2)(B)(i-v) and 117, a public comment period was hel d from Decenber
24, 1991 to January 23, 1992; at the request of one of the commenters, this period was extended to February



6, 1992. In addition, a public neeting was held on January 8, 1992 at the Wst Bradford Townshi p Buil di ng.
At this nmeeting, representatives from EPA and PADER answered questions about problens at the Site and the
remedi al alternatives under consideration. A response to the comments received

during the public comrent period is included in the Responsiveness Summary, which is part of this ROD

Thi s deci si on docunment presents the selected renedial action for OU3 for the Strasburg Landfill Site, in
New i n and West Bradford Townshi ps, Pennsylvania, chosen in accordance with CERCLA, as anmended by SARA, and
to the extent practicable, the National Contingency Plan. The decision for this Site is based on the

adm ni strative record

4. Scope and Role of Qperable Unit (QU 3) or Response Action Wthin Site Strategy

As with many Superfund sites, the problens at the Strasburg Landfill Site are conplex. As a result, EPA has
organi zed the renedial work into four separate planned actions

This ROD which is the third planned renedial action (QU 3) at the site, addresses the follow ng contam nated
nedia: the surface of the landfill; nearby surface streans; air in and around the landfill; the surficial
aquifer; and to a limted extent, the groundwater. The first ROD (QU 1) addressed contam nated residentia
well's and | eachate rel eases into surface water ways and groundwater near the landfill. Under this first
action, leachate is now collected, treated, and discharged on site. QU 1 has been fully inplenented.
Thesecond ROD (QU 2) addresses site access and security. Under this subsequent action, the landfill portion
of the site is to be enclosed with a security fence and additional warning signs will be placed in the area.
A future ROD (QU 4) will specifically address groundwater in

the area of the site. The scope of this future renedial action (QU 4) will be based on the success of the
remedy selected for this (OJ3) operable unit.

This renmedi al action addresses |ow | evel wastes emanating fromthe landfill both onto the surface, and into
the groundwat er and surface streans near the Strasburg landfill, The principal threat is the | eachate
emanating fromthis landfill. This remedy will ook to mnimze or elimnate the exposure pat hways of people

com ng into contact with these substances, for exanple, inhaling the hazardous vapors either on the |andfil
or by showering using contam nated groundwater; by ingesting the contani nated groundwater, or by

havi ng these | eachate materials splashed up on them It should be noted that this action may not fully
address all of the contam nation evidenced in the groundwater. Mnitoring and nodeling will be used in
devel opi ng the scope of Qperable Unit 4, which is planned to address groundwater contam nation

A Renedi al Investigation (RI) and Feasibility Study (FS) which were performed for this QU are contained in
the public record as support for this Record of Decision. The RI/FS for this third planned action were
finalized in Septenber, 1991. Since the fourth operable unit will be based on (partly) groundwater nodeling,
based on several years of data collected after QU 3 is conpleted, the ROD for this future unit (QU 4) is not
expected for a minimumperiod of two years after the conpletion of this (OQU 3) operable unit. Naturally,

unf oreseen situations may ari se which would nodify this comrent.

5. Summary of Site Characteristics

During sanmpling by PADER in Cctober 1983, volatile organic conpounds were detected in off-site residentia
drinking water wells. Based on their findings, PADER inplenmented a periodic nonitoring programof the
residential drinking water wells.

In August 1986, EPA prepared an HRS package to determne the Strasburg Landfill Site's eligibility for
proposal to the NPL. The Strasburg Landfill was proposed to the NPL on Update #7, in May 1988. Since that
tinme and continuing through to the tinme of this decision summary, EPA continues to conduct a PRP search

Fromthe evidence gathered to date, it is clear that the Strasburg landfill received nassive quantities of
bot h nuni ci pal and industrial wastes. The industrial wastes disposed of at this Site cane fromboth direct
deposits and also indirectly, through the actions of nunicipalities that brought sludges, containing wastes
fromindustrial contributors, to the Site. Because of the |ack of records regardi ng the operation of the

landfill, the specific ratio, or volume fromany one source is inpossible to deternine
but neasurenents show that the total volume of the landfill is nore than 3 mllion cubic yards. Specific
contam nants, which have been determned as leaving the landfill site, and placing the nearby residents and

visitors to the site at risk, are listed in Tables 1 through 7 in this decision docurent.
Nat ure and Extent of Contanination

Thi s sub-section focuses on the contam nants that nay pose hazards, through ingestion, inhalation and direct
contact, to the public due to the rel ease of hazardous substances fromthe landfill. The Strasburg Landfil
recei ved both nunicipal and industrial wastes during its operation. The landfill served as a significant

di sposal site for municipalities in southeastern Pennsylvania as well as a disposal site for industria



contributors fromthis same area as well as fromDelaware. It is estimated that the tota

volume of the landfill is at |east 3,000,000 cubic yards of conbined wastes and fill. The proportion of
industrial waste to municipal waste has not been determ ned. Responses fromindustrial contributors to
inquiries fromEPA as to the substances deposited in the landfill characterize, at |east a portion of the

waste, as hazardous, as defined in 40 CFR S261 Subpart C and 25 PA Code Part 261, Subpart C. These wastes,
defined as "characteristics" under the Resource Conservation and Recovery Act (RCRA), were disposed of at the
landfill after the effective date of RCRA. In addition some of the wastes deposited at the |andfil

contai ned constituents of hazardous wastes as contained in 40 CFR S261 Subpart D and 25 PA Code Part 261
Subpart D.

During several planned inspections of the landfill cap, it was observed that the plastic |iner, which was
supposed to be buried under two feet of soil, was exposed to the surface. The nunber of |ocations where the
liner was exposed exceeded 25 | ocations and, based on further exam nation, it is estimted that a significant
portion of the landfill has only a few inches of soil cover. |In addition, |eachate streans flow froma
nunber of areas on the landfill which have been inproperly capped or where the landfill cap has been sonehow
conpromised. Initial over-flights of the Site showed approxi mately 15 | eachate seeps on the eastern and
southern slopes of the landfill. 1In the last twelve nonths, EPA has identified at |east six additional seeps
on the southern and western portions of the landfill. It is not clear if these are new seeps or if they had
been overl ooked during the over-flight investigation. Leachate, as used in this docunent, refers to the
liquid and seni-liquid substances, particularly hazardous chemcals, that seep fromthe contents of the
landfill, either onto other ground surface areas, ground (called "di scharge to groundwater") or surface

wat er s

In order to mnimze cap erosion and stabilize landfill deposits, side slopes for a landfill should be not

l ess than 2% and not greater than 15% This is specified in 25 PA Code 264.301(5). The eastern slopes of the
Strasburg Landfill have grades of approximately 50 - 60% Because of the steepness of these slopes, soi

cover has slid away fromthe |iner exposing |arge amounts of the liner to the surface

As part of the landfill closure (according to the closure plan), the cell structure of the landfill was to be
vented to allow for the escape of built-up landfill gases (so they do not rupture the sides or top of the
landfill). Vent pipes were to be placed at reasonabl e distances to allow the gases to escape, and the
landfill liner was supposed to be covered with clean soil. Soil depth on top of the liner was specified to be
a depth of two feet, and, as a final neasure, the surface soils were to be seeded to pronote the growh of
vegetation to prevent soil erosion. In the situation at the Strasburg Landfill, as described above, the
depth of soil cap is totally inadequate, with much of the liner exposed and torn. In addition, the type of
soil used for final cover was inappropriate. Mich of the liner cover material is best described as weat hered
bedrock, which is a poor soil base for subsequent vegetation. Mre inportantly, this weathered bedrock
cont ai ns nurerous medi um si zed j agged rocks, many over 8 inches in dianeter, which, when dropped fromthe
tailgate of a dump truck, can puncture the fragile plastic liner. The effect is that the liner nore closely
resenbles (in effect) an inverted colander, allowing rain water to flow freely into the landfill and | eachate
to flowfreely out of it.

There is much evidence that the existing cap of the landfill has been conprom sed. There are |arge areas on
the eastern slope of the landfill where all of the soils have eroded exposing | arge areas of the liner
Furthernore, EPA now finds over twenty distinct | eachate seeps covering the eastern, southern, and western

sl opes of the landfill. Mdst |eachate seep material that rises to the landfill surface, flows to the eastern
and southern direction toward a snall trout streamcalled Briar Run. Fromroughly the area where the seeps
woul d enter Briar Run, this streamflows approxinmately one quarter nile before it joins the Brandyw ne Creek
which is classified as a scenic streamand is al so used as a drinking water intake

less than two niles farther downstream The nei ghborhood around the landfill is relatively stable in terns of
devel opnent; however, simlar areas, in locales as close as four nles away are experiencing a considerabl e
amount of devel opnent of single famly housing. It is expected that this type of

devel opnent will, in a reasonably short tine, occur in this area. At the time the site was first visited by
EPA, private surveyors, apparently contracted by the owners, were on the property working on a plan to
devel op part of the property for executive hones. Wile this action imedi ately ceased, additiona

devel opnent in the area nay bring nore people, particularly children, into contact with the landfill.

Leachat e Seeps

There are a nunber of |eachate seeps evident on all but the small northern slope of the landfill. The
| argest and nost notable | eachate streans are | ocated on the eastern and southeastern portions of the
landfill. Data are available on landfill |eachate collected froma manhol e near the sedi ment pond and a seep

| ocated between the sedinent pond and Briar Run Creek. Recent analytical results for sanples of these
materials are given in Table 4. These materials are presumably derived fromthe same general source as

the liquid fromthe other seeps at the southeast corner of the landfill and may exhibit simlar contam nation
patterns.



The liquid discharging fromsone of the southeast seeps flow overland and eventual ly discharge directly to
Briar Run or flowin a northeasterly direction to be collected and treated in the | eachate col | ecti on system
(QUJ 1), or to a drainage ditch that enpties into the sedi mentation pond i medi ately east of the landfill.
During heavy rains, the sedinentation pond (prior to the inplenentation of QU 1) woul d overfl ow and

di scharge, via a riser and a conduit, running eastward fromthe pond, through the woods and into Briar Run
which in turn flows into Brandywi ne Creek. Liquid discharged fromsone of the southeast seeps nay migrate to
groundwater via infiltration at various points along the overland flow pathway. G oundwat er

novenent in the area is mainly via fractures in the Peters Creek Schi st Formation

Potenti al pat hways of exposure to the | eachate seep material include the follow ng:

I ngestion of domestic well water which could be contam nated with
| eachate flowi ng through fractures in the bedrock

Direct contact (including dermal and oral exposure) with the seep
materi al by nenbers of the general population (adults and children)
who mght enter the site for mscell aneous recreational purposes; for
exanpl e, children playing in the area;

I nhal ation of volatile organics, emtted fromthe | eachate and soils
al ong the overland fl ow pat hway, by representatives of the genera
popul ation that may come into close proximty to the seeps or their
overland fl ow pat hways; and

Dernmal, oral, and inhalation exposure to contam nants that m ght reach
Briar Run or the Brandywi ne Greek. This is a concern for menbers of
the general popul ation using the Brandyw ne for recreational purposes
such as canoei ng, tubing, sw nmng, bathing, wading, fishing, or as a
drinki ng wat er source.

The | eachate has also infiltrated the ground and reached (di scharged into) the groundwater that is used as a
wat er supply source by 203 residences in the vicinity of the landfill.

6. Summary of Site R sks

The contaminants in the landfill |eachate and seeps (Table 4) and in the residential water supplies of the
affected hones (Table 5) consist of a variety of hazardous vol atile organic conpounds. This section provides
a summary of the potential risks to human health fromthese contam nants in the absence of any renedi a
action.

It should again be noted, that, although EPA has evaluated the risks posed by the site contam nants, the
stability and integrity of the existing cap is a significant concern to be addressed by this renedial action
Further degradation of the cap may | ead to increased | eachate production, greater nunber of seeps and nore
potential exposure risks. Additionally, the security of the existing collection and treatment systemis

i mpacted by trespassers and vandals. Failure of this systemcould cause |arge rel eases

of contam nated water directly to Briar Run and then to the Brandywi ne Creek. Large bushes have al so taken
root on the cap and the penetration of their roots can be expected to further conpronmi se the landfill's PVC
l'iner.

HUVAN HEALTH Rl SKS

The Strasburg Landfill is a former 22-acre landfill |ocated on an open 220 acre tract of land. The only
access restriction is a | ocked gate across the main access road. Wen Qperable Unit 2 is installed, the 22
acre landfill will be enclosed in a security fence. This access restriction will mnimze exposure to the
landfill |eachate seeps; however, the fence will not serve as a barrier and seep material wll (can) flow
freely through it. Nor will the fence restrict access of Site visitors beyond the landfill area

The exposure pat hways that appear to have the greatest potential to produce adverse human health effects at
Strasburg Landfill are

I ngestion of contaminated drinking water fromthe surficial aquifer
(al'l of the 200+ residents in the vicinity of the landfill rely on
groundwat er for the source of their drinking and bathing water)

I nhal ati on of hazardous vapors by bathing or showering with
contam nated groundwater. Mgration of volatile contam nants via soi
gas to the air in the vicinity of the landfill, where they could be



inhaled by site visitors; (it is estinated that on a daily basis
approxi mately 40 people visit the site area for recreational purposes).

M gration of contamnants within landfill |eachate to the ground
surface in seep areas and the sedi nent pond, where site visitors could
be accidentally exposed to the contaninants through direct derma
contact, incidental ingestion, or inhalation of volatiles emanating
fromthe leachate. Note: the security fence to be inplenented as
part of QU 2 for this site will mnimze dernal contact. The fence
will not restrict mgration of the | eachate fromthe landfill area

The pat hways were quantitatively evaluated in the R sk Assessnent section of the Strasburg Landfill Remedi a
Investigation report. The groundwater pathway was found to pose the greatest potential risk of the three
pat hways. (see Tables 5 and 8 for sunmary of Site risks) The inpact of groundwater on

peopl e nost directly inpacted by the observed contam nation has been partially addressed in past actions at
the Site. The final RI/FS for this Qperable Unit also considered and addressed, to a limted extent,
renmedi al alternatives for groundwater. Control of site access does not affect this pathway. Using site
contam nant concentrations presented in the tables above, a reasonabl e maxi num exposure (RVE) estinmate was
devel oped based on estinated frequency and exposure duration that the receptor population (Site visitor) is
likely to experience. Various physiological paraneters (e.g., breathing rate, ingestion rate, body weight,
etc.) were incorporated to obtain an estimate of the lifetime average daily dose of a contanminant. For the
inhal ati on pathway, site visitors conme in contact with volatile contam nants on site by inhalation only. For
the accidental contact pathway, site visitors could be exposed to contam nants by direct derma

contact, incidental ingestion, and by inhalation of vapors fromleachate

A brief review of the key paraneters for the three pathways foll ows:

For the inhalation pathway: Since site visitors walk, jog, and ride horses, motorcycles or ATV's on site, an
inhalation rate corresponding to light to noderate activity was used. The exposure time, the expected
duration of a site visit, was assuned to be one hour per day. The exposure frequency, the nunber of days per
year during which site visits mght occur, was assumed to be 100 days/year. Averaging time, the period over
whi ch the estimated exposure is averaged, was taken as 30 years for noncarci nogens (90 percentile for tine
spent at one residence) and 70 years for carcinogens, corresponding to the carcinogenic potency slope factors
whi ch are based on lifetinme exposures

For the accidental contact pathway, two exposure scenarios were evaluated in the risk assessnment. The first
exposure scenario involved a site visitor and accidental contact with the seep material by partial or tota
emer si on. The second exposure scenario involved accidental contact with the seep naterial by having the seep
materi al splashed on a site visitor after riding a notorcycle, ATV, or horse through a | eachate seep. Derma
absorption of contam nants depends on the dermal perneability constant of the specific chem cal conpound
Since specific data for this constant were not available for nost chemcals found in the seep areas,
constants for organi ¢ conpounds were assurmed and chosen to reflect an inverse relationship to the

octanol /water partitioning coefficient for that conpound

For the ingestion pathway, exposure is based on the consunption of 2 liters per day of the groundwater (see
Tabl e 5).

For the first exposure scenario, skin surface area was taken as equivalent to the area of the arms, |egs,
hands, and feet that would likely cone into contact with seep water or sedinent. The exposure frequency for
the first accidental contact exposure scenario was assunmed to be four tines per year

For the second exposure scenario, skin surface area was taken as equivalent to the area of the hands, and one
hal f the area of the arns and | egs. The exposure frequency was assuned to be 50 tinmes per year

Exposure time for each accidental exposure scenario was assumed to be one hour, the estimated tine for a site
visitor to return hone and renove wet clothing. Incidental ingestion by hand-to-muth contact was included in
each accidental contact exposure scenario and was taken as 100 ng/day based on EPA gui dance. Inhal ation rates
for the accidental contact exposure scenarios were the sane as used for the inhalati on pathway, other val ues
were al so the sane.

Using the estimates of a lifetime average daily dose of a particular chem cal under the RME scenario and
assuned val ues for key parameters, risks posed by the chem cal contam nants are then eval uated
Noncar ci nogeni ¢ risks are assessed by cal culating a hazard index, the ratio of estinated average daily dose
to the reference dose, which is considered an allowable daily intake. A hazard index greater than 1.0

indi cates that adverse effects may be possible. A hazard index value less than 1.0 indicates that

adverse effects woul d not be expected. For carcinogenic conpounds, a linearized nultistage nodel is used to
estimate the carcinogenic potency slope factor. The lifetinme average daily dose is nmultiplied by the



| ow- dose sl ope factor for each route of exposure to a particular conpound; carcinogenic risk is then
estimated by adding the risks due to oral, dernal, and inhalation routes.

The remedi al investigation was designed to characterize the nature, extent, and limts of contami nation
originating at the Strasburg Landfill. The possible source areas were identified based on a revi ew of past
activities at the site and previous sanpling activities. Al of the potential source areas and mgration

pat hways were investigated using various field techniques and by collection and | aboratory anal ysis of
sanples. In this way, the nature of the contam nation was characterized and its extent defined. G ven the
information avail abl e about the site, it seens unlikely that any significant source areas or nmigration

pat hways were overl ooked. Since sanples were collected froma variety of nedia enconpassing all of the likely
source areas and mgration pathways, and sanples fromnost of the nedia except soil gas were anal yzed for the
full Target Conmpound List (TCL) plus any non-TCL organics that were found, it is also unlikely that any

signi ficant contam nants woul d have been ni ssed

For the purposes of risk assessments, EPA uses the notation of 10[4] which neans an increnmental risk of 1
addi tional cancer in an popul ation of 10,000 peopl e exposed for 30 years. These nunbers are increnental over
the normal risk of approxi mately one cancer in every four individuals that occurs naturally. 10[-6]
represents a risk of 1 additional cancers in an exposed popul ation of one nillion people.

EPA has recently adopted a policy that acceptable exposures to known or suspected carcinogens are generally
those that represent an excess upper bound lifetime cancer risk to an individual of between 10[-4] and
10[-6]. In addition, EPA will use the 10[-6] risk level as the point of departure for

determining renediation goals for NPL sites. For system c toxicants (noncarcinogens), EPA defines acceptable
exposure levels as those to which the human popul ati on, including sensitive subgroups, nmay be exposed without
adverse effects during a lifetime or part of a lifetine, incorporating an adequate nargi n of safety (EPA
1990). This acceptabl e exposure | evel corresponds to hazard index of 1. |If the hazard index is less than 1
no adverse effects woul d be expected. |f the hazard index is greater than 1,

adverse effects coul d be possible.

Based on the human health risk assessnent presented in the Strasburg Landfill Reredial |nvestigation Report,
estimate hazard indices for systenic toxicants did not exceed 1 (the |largest was 0.15) for any the pathways.
Therefore, the remainder of this discussion focuses on the sources of the potential cancer risks. The

magni tude of the potential cancer risks posed by site contam nants are summarized in Table 8.  Estinmates of
reasonabl e maxi num exposure and ri sks potential residential receptors are based on 30-year exposures, Since
that is the 90th percentile amount of time an individual |lives at a single residence (EPA 1989b).



Tabl e 6
CONTAM NANT CONCENTRATI ONS | N WATER AND
SEDI MENT | N SEEP AREAS USED FOR EVALUATI NG
ACCI DENTAL CONTACT W TH THESE AREAS
UCL[*] Concentration = Upper 95th % Confidence Limt on Arithnetic Mean
Chem cal ( ug/kg-soil ug/ L-wat er)

ORGANI CS ( ug/ kg-soil; ug/L-water)

Benzene 6.1
bi s(2- Et hyl hexyl ) pht hal ate 280
Chl or obenzene 20.8
Chl or oet hane 4,85
1, 2-Di chl or obenzene 3.98
1, 4- D chl or obenzene 16

1, 1- D chl or oet hane 24.8
1, 2- D chl or oet hane 2.94
1, 2- Di chl or oet hene 22.2
1, 2- Di chl or opr opane 4.43
Et hyl benzene 39.5
Napht hal ene 38.9
Tol uene 1.4
Tri chl or oet hene 4,97
Vi nyl chloride 19.1
Xyl enes 104

I NORGANI CS ( g/ kg-soil; ng/ L-water)

Ant i mony 15.6

Arseni c 15.9

Bari um 257

Beryl lium 1.31

Chr omi um 66.9

Mer cury . 000475

N ckel 20.6

Anong 30-year residents, the greatest exposure and risks would accrue to an individual living at a residence

frombirth through early adul thood, since children tend to experience greater exposure than adults in the
sane setting. This occurs for two main reasons: children engage in nore exploratory behavior than adults,
thereby increasing their potential contact with contam nants, and children have greater ingestion-rate-

inhal ation-rate-, and skin area- to body-weight ratios than adults, thus increasing the intensity of their
exposure in a given situation. For these reasons, potential risks to a conposite child/adult receptor, age 1
to 31 years, were estinmated by sunmng risks for age groups explicitly eval uated

For on-site air exposure and accidental contact with seep areas, the risk for children 6 to 12 years old and
12 to 18 years old, were conbined with adult risks representing 18 years of exposure to conplete the 30-year
exposure period. Children 1 to 6 years old would be unlikely to wander onto the landfill unacconpani ed by an
adul t; thus, omission of the age group fromthese pathways would be unlikely to affect the estinated
conposite risks. Using the risk estinmates for the conposite child/adult popul ati on, the nost

sensitive popul ation, as shown in Table 8, the magnitude of potential cancer risks to site visitors posed by
site contam nants was estimated to be 6.5 x 10[6] for accidental contact with seep areas and 6.4 x 10[-7] for
inhal ati on of airborne contam nants. The excess lifetime cancer risk for a site visitor exposed for 30 years
to the site contamnants in the air and seep areas is 7.1 x 10[-6].

This neans that an individual visiting the Site for the recreational purposes described (wal ki ng, joggi ng
riding horses, ATVs or notorcycles) has a little nore than one chance in a mllion of devel oping a cancer
that ot herwi se woul d not have devel oped

Al so shown in Table 8 are the risk contributions attributable to the different chem cal contam nants and to
the different routes of exposure. For the inhalation pathway, all of the exposure is attributed to inhalation
with the greatest risk posed by vinyl chloride (51% followed by 1, 1di chl oroet hene. For the accidenta
contact pathway, half of the exposure is attributed to dermal route, 44%to inhalation, and the remainder to
ingestion; nost of the risk (80% is attributed to arsenic exposure.



Cancer potency factors (CPFs) have been devel oped by EPA' s Carci nogeni ¢ Assessment Group for estimating
excess lifetinme cancer risks associated with exposure to potentially carcinogenic chemcals. CPFs, which are
expressed in units of (ng/kg-day)[-1], are multiplied by the estimated intake of a potential carcinogen, in
ng/ kg-day, to provide an upper-bound estimate of the excess lifetine cancer risk associated with exposure at
that intake level. The term "upper bound" reflects the conservative estimate of the risks calculated fromthe
CPF. Use of this approach makes underestinmation of the actual cancer risk highly unlikely. Cancer potency
factors are derived fromthe results of human epi dem ol ogi cal studies or chronic animal bioassays to which
ani mal -t o- human extrapol ati on and uncertainty factors have been applied

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse health effects
from exposure to chem cal s exhi biting noncarcinogenic effects. RfDs, which are expressed in units of

ng/ kg-day, are estinmates of lifetime daily exposure |levels for humans, including sensitive individuals, that
is not likely to be without an appreciable risk of adverse health effects. Estimated intakes of chenicals
fromenvironnental nedia (e.g., the anount of a chemical ingested from contam nated drinking

water) can be conpared to the RFD. RfDs are derived from human epi dem ol ogi cal studies or animal studies to
whi ch uncertainty factors have been applied (e.g., to account for the use of animal data to predict effects
on humans). These uncertainty factors help ensure that the RfiDs will not underestinmate the potential for
adver se noncarci nogeni ¢ effects to occur.

Excess lifetinme cancer risks are determined by multiplying the intake | evel with the cancer potency factor.
These risks are probabilities that are generally expressed in scientific notation (e.g., 1x10[-6]). An
excess lifetime cancer risk of 1x10[-6] indicates that, as a pl ausi bl e upper bound,

an individual has a one in one mllion chance of devel oping cancer as a result of site related exposure to a
carci nogen over a 70-year lifetime under the specific exposure conditions at a site.

Potential concern for noncarcinogenic effects of a single contaminant in a single nmediumis expressed as the
hazard quotient (HQ (or the ratio of the estinated intake derived fromthe contam nant concentration in a
given nediumto the contaminant's reference dose). By adding the H® for all contam nants within a nedium or
across all nmedia to which a given popul ati on nay reasonably be exposed, the Hazard Index (H) can be
generated. The H provides a useful reference point for gauging the potential significance of

mul tipl e contam nant exposures within a single nediumor across nedia

As di scussed above, the increnental cancer risk, using all these conservative assunption factors is 7.1 X
10[-6]. Wiile this [risk] is within the 10[-6] to 10[-4] risk range that EPA uses to initiate renedi a
action, it is above the 10[-6] "starting point" the EPA uses as a baseline for decisions.

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by inplenenting the
response action selected in this ROD, may present an inmnent and substantial endangerment to public health,
wel fare, or the environnent.

ECOLOGE CAL RI SKS

Ecol ogi cal field investigations and risk assessments were conducted in the 400-acre study area surrounding
the Strasburg Landfill site to characterize the biological coomunities and deternine if significant

ecol ogi cal resources are potentially affected by site contam nation. The ecol ogical site survey

and contacts with natural resource trustee personnel indicated the presence of high-quality habitat in the
study area. The landfill is surrounded by apparently healthy, diverse terrestrial and aquatic comunities,
including river, wetland, forest, and open-field ecosystens harboring abundant wildlife populations. Stream
surveys of benthic invertebrates indicated no alteration of community structure directly downstreamfromthe
site, and there was no other obvious evidence of adverse effects of chem ca

contam nation on the existing popul ations, comunities, or ecosystens. Gher than the identified wetlands, no
significant sensitive or protected biological resources (such as endangered species) are known to occur in
the study area. Several species with special status in the Commonweal th of Pennsyl vani a have been reported
in the vicinity, however, and these or other protected species could conceivably cone in contact with the
site or establish populations there. The Brandyw ne Conservancy Managenent Center manages two nature

preserve properties within one mle of the landfill, providing potential source popul ati ons of special -status
Speci es.
The ecol ogi cal risk assessnent for the Strasburg Landfill site identified elevated |l evels of contam nants

rel ative to background concentrations and environmental concern levels in seep areas, surface water,
sedinents, and soil gas. Potential |owlevel, chronic exposure of aquatic biota to site-related contam nants
is considered likely fromuncontrolled rel eases at seep areas and fromrunoff into surrounding wetl ands and
streans. No single contam nant appears to be occurring in surface water at levels toxic to aquatic life, but
bi oassay results demonstrate that seep water is toxic to indicator organisns tested under |aboratory
conditions. Shannon Diversity Indices were calculated for the benthic invertebrate sanples collected at
upstream and downstream | ocations in Briar Run and Brandywi ne Creek. For both streans, the diversity indices
wer e hi gher downstreamof the landfill than upstream Thus, there is no evidence of a decrease in diversity



of benthic invertebrates downstreamof the landfill in either Briar Run or Brandyw ne Creek.

Al t hough sedi ment contanmination is not sufficient to alter benthic commnity conposition in Briar Run, there
is evidence of elevated levels of netals in wetland sedinments with the potential to migrate downstream This
m grati on may have toxic effects on sone aquatic organi sns.

Terrestrial organisms nay al so be exposed to site-related contam nants, particularly landfill air em ssions
of volatile organic conpounds (VQOCs). For exanple, snall mammals such as field mce inhaling air on the
landfill perinmeter may be exposed to toxic levels of VOCs migrating fromsoil gas to the near-ground anbient
air. HEevated and potentially toxic levels of vinyl chloride occurred in soil gas plume areas on the east
and west sides of the landfill, and benzene, PCE, and 1, 1-DCE were present at elevated and potentially toxic
level s on both sides of the landfill. Snall mammals could al so be at risk fromelevated | evels of bariumin
drinking water at the seeps. The potential risks to small mamual s decrease rapidly with distance fromthe
landfill and are likely to be negligible for all popul ati ons except those residing on the landfill and its
perinmeter or in wetlands adjacent to the landfill. Because of the limted spatial distribution of chenical
contami nation, predators and scavengers that utilize snmall manmmals as prey probably face negligible risks
fromfeeding on a contam nated food source or fromreduced abundance of prey popul ati ons.

In summary, it can be clearly seen that the Site poses risk to the human health and the environnent.

Leachate seeps pose risk to site visitors and trespassers. Leachate also enters the |ocal natural environnent
through run-off into Briar Run and surrounding soils. W also know that |eachate continues to discharge to
the groundwater fromthe poorly capped landfill. Aternatives to address reduction of these risks were

devel oped and eval uat ed.

7. Description of Alternatives

The Superfund statute and regul ations require that the alternative chosen to clean up a hazardous waste site
neet several criteria. The alternative nust protect human health and the environnent, neet the requirements
of environnental regul ations, and be cost effective. Permanent solutions to contamni nation problens shoul d be
devel oped wherever possible. The solutions should reduce the volune, toxicity, or nobility of the
cont ami nants.

The intent of this action is to reduce the health risk to people through elimnation of present routes of
exposure. In accordance with 40 CFR $300.430 a list of remedial response actions and representative
technol ogi es were identified and screened to nmeet the renedial action objectives at this site. The FS studi ed
a variety of technologies to deternmine if they were applicable for addressing the contam nation at the Site.
The technol ogi es deternmined to be nmost applicable were devel oped into remedi al alternatives.

In addition, EPA has evaluated the No Action Alternative (Alternative 1) as required by the Nationa
Contingency Plan (NCP). These alternatives are presented and di scussed below. Al costs and inplenentation
tinme frames provided for the alternatives bel ow are esti mates

This action is planned to be the final action for all media except groundwater. As stated above, groundwater
will be finally addressed in QU 4 and will be based on the data collected and nodeling after this action is
fully inplemented. The intent of the QU 4 action will be to address any risk to human health and the

envi ronnent caused by exposure to the groundwater

The current routes of exposure include ingestion of contam nated groundwater, inhalation of landfill vapors
and direct contact with | eachate seeps both in and around the landfill surface. The population to be
protected are those people who reside in the area who use the groundwater for ingestion and bathi ng purposes
and al so those persons who utilize the Site for recreational activities such as notorcycle or all terrain
vehicle riding, wal king, jogging, or hunting. The health risk will be reduced by replacing the existing
improperly installed cap and by capturing and treating the subsurface | eachate flow before it reaches the
aqui fers used for donestic purposes.

The following alternatives which were identified and evaluated in the FS, will be devel oped and di scussed
using the followi ng sequence: identification of remedial action objectives; identification, effectiveness,
inmplenentability, costs.

Note: The cost and tinme factors listed in this plan are estinated val ues based on best engi neering judgnent
by EPA

Alternative 1 - No Action

Capital Cost: $ 500

Operation and Maintenance (&) Costs: $197,996/yr
Present Worth: $3, 044, 700

I npl erentation Tine: 2 nonths



Pursuant to the NCP, this alternative was devel oped to provide a baseline to which the other renedial
alternatives can be conpared. For the purposes of this alternative, no action is considered to be "no
further action" and includes, as part of the costs, maintenance of the landfill cap. This on-going cost is
also included in the other alternatives described below. This alternative, which involves no renediation, is
considered in the detailed analysis to provide a baseline to which the other renedial alternatives can be
conpared. This alternative, however, would include sone baseline itens that are considered to be appropriate
based on present circunstances at the site:

Quarterly nmonitoring of the 11 existing nonitoring wells, and
EPA- desi gnated residential wells in the surroundi ng comunity.

Peri odi c anbi ent air nonitoring;

Operation and Maintenance of the existing landfill cap (such as now ng
and repairs) and the renedies being inplemented under QU 1 and QU 2.

Alternative 1A - Limted Action

Capital Cost: $ 1,000
O & M Costs: same as above
Inpl erentation Time: 1 nonth

Alternative 1A would include all of actions |isted above in the "no action" alternative, with the addition of
deed restrictions on the immediate landfill property (at no additional cost or tine). Deed restrictions,

whi ch are considered "institutional controls," are sonetines inplenented at |ocations to restrict actions
such as the devel opment of new drinking water wells. Under this alternative, EPA would seek to restrict
usage of the site for usages, such as human habitation, until such tinme as the risk levels in the various
exposure nmedia were reduced to acceptabl e | evels.

Alternative 2 - Source Contai nnent (capping) and Landfill Gas Em ssions Collection (venting)

Capital Cost: $6, 162,497

O & M Costs: $277,011 / yr
Present Worth: $10, 420, 850

I npl enentation Time: 24 nonths

Al ternative 2 involves containment of the landfill by capping, in addition to the provisions nmade under the
no-action alternative (excluding the environmental monitoring). Containnment technol ogy, such as capping, is
intended to reduce landfill emssions, infiltration of precipitation, and the amount of |eachate produced

woul d be reduced. The capping technol ogy selected is a nultilayered cap, due to the existing slopes and
intended | and use. Fromanong the various types of multilayered caps, the type whose
performance is specified in 25 PA Code Chapter 264, Subchapter Gis selected for contai nment of the landfill.

Thi s technol ogy invol ves cl earing and grubbing, grading, and covering site soils with approxi mately 24 inches
of conpacted clay and an inperneabl e synthetic menbrane that is covered by approxi mately 24 inches of
conpacted sand. The conpacted clay and synthetic menbrane act as barriers to the infiltration of water,
while the top sand | ayer provides a drainage way for percolating water. Overlying these nmaterials is 12
inches of loam (topsoil) to allow for revegetation. This sequence of materials neets the requirenments of 25
PA Code, Chapter 264, Subchapter G for capping at a new facility. This technol ogy takes advantage of the
self-repairing properties of clay, along with the inperneable nature of a synthetic menbrane. Six operations
are required to conplete the construction of this cap, and seans in the nenbrane require careful installation
and sealing. The existing cap would be renoved (excavated) prior to the installation of a new cap (specified
for hazardous material landfills). Capping would be perforned

over the entire 22-acre area (including the sides) of the Strasburg Landfill.

In addition to capping, the gas generated within the landfill would be vented to the atnmosphere by installing
a passive type of gas collection system This collection systemwould be installed at the tine the |andfill
cap was being installed. The collection systemwould be flexible enough to allow the addition of a gas
treatnent unit in the future, if determ ned essential. A passive gas collection systemhas advantages over

active gas collection. |If the landfill gas is collected actively, it would draw air
into the landfill, which will increase the volume of the gas and shift the solid-to-gas equilibrium
increasing vol atile organic conpound (VOC) concentration in the gas. It nay also interfere with the

anaer obi ¢ bi ol ogi cal deconposition process and therefore reduce the quantity of nethane gas bei ng generated.
Cal cul ations performed during the feasibility study showed that introduction of excessive anounts of oxygen
into the landfill could cause a fire to start due to spontaneous comnbustion.

Qperation and naintenance (& of the landfill cap consists of nmaintaining the vegetative cover (including



nowi ng and grubbing); making repairs in the cap as they are needed; and renoving debris fromthe | eachate
Wi tness system

Alternative 3 - Source Containnent; Landfill Gas Em ssions Collection; and Secondary Leachate Coll ecti on,
Treatment, and Di scharge

Capital Cost: $6,502, 997.

O & M Costs: $312,471./yr
Present Worth: $11, 306, 460.

I npl enentation Time: 30 nonths

In addition to all aspects of Alternative 2, Alternative 3 includes a secondary |eachate collection systemon

t he sout hwest, south, and southeast sides of the landfill. A trench around the southern boundaries of
the landfill will be used for collecting the | eachate flowi ng by gravitational force. Currently, the |eachate
is being collected by the existing | eachate collection systembelowthe landfill and treated in an air

stripper constructed and mai ntained by Oean Harbors, Inc. Additional |eachate collected by the secondary

| eachate collection systemwoul d be treated by UV-ozone oxidation and di scharged to the surface water. For
an innovative technol ogy such as UV-ozone oxidation, pilot tests would be conducted prior to full-scale
operation. This alternative would not only reduce the vertical infiltration of water but al so would coll ect
and treat the |eachate rather than allowing it to mgrate off site.

O & Mof the cap would be the same as with Alternative 2.0 & Mof the | eachate collection and treat ment
systemwoul d entail keeping the collection systemfree of sedinentati on and mai ntaini ng the UV/ ozone
treatnment in working order so that NPDES conpliance can be nmintained.

Alternative 4 - Source Containnent; Landfill Gas Em ssions Collection and Treat nent

Capital Cost: $6, 232, 497.

O & M Costs: $310, 011./yr
Present Wrth: $10, 998, 140.

I npl erentation Time: 26 nonths

Al ternative 4 consists of the actions described for Alternative 2, in addition to the treatnment of landfill
gas emi ssions. Even after installing the landfill cap, as per Alternative 2, the need for treating |andfill
gas enissions contai ning VOCs and net hane m ght exist.

Landfill gas em ssions would be collected actively and treated for VOCs by a Vapor Phase Activated Carbon
(VWPACQ) colum followed by flaring to destroy nethane. |f the noisture content of the landfill gas enissions
is high enough to warrant noisture renoval before treatnent, then denoisturizing colums containing silica
gel, self-indicating nol ecul ar sieves, or desiccants would be utilized. Landfill gas em ssions woul d be
dried before entering the VPAC colum for treatnment of VOCs, which would help to prolong the life of the

col um.

For the purpose of this proposal, an active collection and treatnent systemfor landfill gas enissions is
desi gned based on several assunptions. The concentration of VOCs in the landfill gas was estinmated using air
em ssions data fromthe risk assessnent section of the Rl report. The gas generation rate was estimated
using factors in the Solid Waste Handbook (Robinson 1986). The vol ume and wei ght of the landfill contents
were estinmated using approxi nate area and depth cal cul ations. The spent carbon filter units would al so have
to be disposed of in a nanner consistent with appropriate RCRA regul ations.

O & Mcosts for the cap naintenance will be the same as for Alternative 2. O & Mcosts incurred for the gas
venting systemw || involve periodic replacement of the gas filter systemunits, including filter media,
andappropri ate di sposal costs.

Alternative 5 - Source Containnent; Landfill Gas Em ssions Collection and Treatnent; Secondary Leachate
Col |l ection, Treatnent, and Di scharge

Capital Cost: $6,572,997

O & M Costs: $345,471./yr
Present Worth: $11, 883, 750.

I npl enentation Time: 30 nonths

Alternative 5 is a conbination of alternatives 3 and 4. This alternative would include the rmultilayered type

landfill cap (as containnent); active landfill gas collection, filtration, and flaring of landfill gases;
expanded | eachate collection and treatment via an extended trench around the southern and sout hwestern
boundaries of the landfill; and the basic actions planned under the no-action alternative. A detailed

description of this alternative is a sunmmation of alternatives 1, 3, and 4. O & Mcosts associated with



Alternative 5 woul d be a conbination of the O & Melenents associated with Alternatives 3 and 4.
8. Summary of Conparative Analysis of Alternatives

An anal ysis was performed on all of the alternatives using the nine criteria specified in the NCP in order to
select a renedy for QU 3. An explanation of the nine criteria is attached as Exhibit A. These nine criteria
are organi zed according to the groups bel ow

THRESHOLD CRI TERI A

Overal | protection of human health and the environment Conpliance with applicable or relevant and appropriate
requi renents (ARARs)

PRI MARY BALANCI NG CRI TERI A

Long-term effecti veness

Reduction of toxicity, nmobility, or volune through treatnent
Short-term effectiveness

I npl enentability

Cost

MODI FYI NG CRI TERI A

Communi ty accept ance
St at e accept ance

These evaluation criteria relate directly to the requirenments in Section 121 of CERCLA, 42 U S.C. Section
9621, which determne the overall feasibility and acceptability of the renedy.

Threshol d criteria nmust be satisfied in order for a remedy to be eligible for selection. Primary bal anci ng
criteria are used to weigh major trade-offs between renedies. State and community acceptance are nodifying
criteria formally taken into account after public comment is received on the Proposed Pl an

The following is a sunmary of the conparison of each of the alternatives' strengths and weaknesses with
respect to the nine criteria.

Overall Protection of Human Heal th and Environment
Al of the alternatives evaluated for this remedy are considered to prevent contact w th contaninated

surface soil and | eachate, thereby |imting human exposure and reducing future risks. The no-action and
limted action alternatives would not reduce the health risks associated with the site nore than the two

interimactions, i.e., point-of-use carbon treatnment for the two affected residential drinking water wells
(i nmpl enented March 1990) and fencing the immediate landfill area to restrict site access (inplenentation
pendi ng) .

The no-action and limted action alternatives would not provide any protection of the environment. They
woul d continue to allow landfill generated | eachate to migrate into groundwater and contam nated groundwater
to mgrate off site. The interimaction, point-of-use carbon treatment, inplenented earlier as part of QU 1,
is effectively reducing the human health risks in the groundwater pathway at the two affected residential
drinking water wells southwest of the landfill.

Alternative 2 (source contai nnent by cappi ng and gas venting) would reduce the human health risks and

envi ronnental receptor exposure by reducing or elimnating the direct-contact pathway with | eachate seep
material. These actions in conjunction with the interimaction to restrict site access will reduce the
site-specific identified health risks to acceptable levels. This alternative would not, however, reduce the
human health risk or environnental receptor exposure to the inhalation exposure pathway, since only gas
venting, and not gas collection and treatnent, is included in Alternative 5.

Alternative 3 (source contai nnent by capping, gas venting, |eachate collection, treatnent, and discharge)
woul d reduce the anount of |eachate that may contam nate the groundwater and migrate off site in addition to
the protection provided by inplenmentation of Alternative 2. This alternative provides source contai nnent by
cappi ng, which would reduce the vertical infiltration of rainwater, therefore reducing the volume of |eachate
to be treated. Because |l ess | eachate would enter the groundwater, the groundwater

contani nati on process would be sl owed down. This action would supplement the interimaction point-of-use
carbon treatnment inplemented earlier as part of QU 1, which treats the contam nated groundwater that is used
as drinking water at the two residences southwest of the landfill.



Alternative 4 (source contai nnent by capping, and gas collection and treatnment) woul d reduce the human health
ri sks and environnental receptor exposure by reducing or elimnating the direct contact pathway with | eachate
seep material and the inhalation pathway of landfill gas em ssions. These actions, in conjunction with the
interimaction to restrict site access, will provide a reduction of the site-specific identified health risks
to acceptable levels. The items in this alternative will not elimnate groundwater contanination because
landfill-generated | eachate will continue to contam nate groundwater and migrate off site.

Alternative 5 (source contai nnent by capping; |eachate collection, treatnent and di scharge; and gas
collection and treatnent) would reduce the hunan heal th and environnental receptor exposure by reducing or
elimnating the direct contact pathway with | eachate seep material and the inhalation pathway of landfill gas
em ssions. These actions in conjunction with the previously inplemented interimaction to restrict site
access will provide a reduction of the site-specific identified health risks to an acceptable |evel.

Leachate col l ection, treatnent, and di scharge woul d reduce the anmount of |eachate available to contam nate
groundwater and migrate off site. The landfill cap will reduce or elimnate water, particularly rainwater,
from pecul ati ng through the landfill and into the groundwater. This action would supplenent the interim
action, which was part of QU 1 which is point-of-use carbon treatnment, inplenented earlier, to treat

contam nated groundwat er used as drinking water at the two residences southwest of the landfill.

Alternatives 2 and 4 are |less protective since they do not address the | eachate which has been evidenced as
entering the water table. Alternatives 3 and 5 both provide additional protection in that both propose to
add additional collection and treatnent for |eachate in the upper portion of the aquifer. Alternative 5is
nost protective in that it also seeks to treat the vented air emissions fromthe landfill.

Conpl i ance with ARARs

CERCLA requires that renedial actions neet applicable or relevant and appropriate requirenments (ARARs) of
other federal and state environmental |aws and/or provide grounds for invoking a waiver. These |aws nay
include, but are not linmted to: the Toxic Substances Control Act, the dean Water Act, the Safe Drinking
Water Act, and RCRA

A "legally applicable" requirenent is one which would legally apply to the response action if that action
were not taken pursuant to Sections 104, 106, or 122 of CERCLA. A "relevant and appropriate" requirenent is
one that, while not "applicable," is designed to address problens sufficiently simlar to those encountered
at the Site, and is appropriate to the circunstances of the release, or threatened rel ease, such that its use
is well-suited to the particular site.

There are a nunber of specific requirements which will need to be met for this action. The Federal and State
ARARs i ncl ude:

The landfill cap: The Pennsylvania Municipal Landfill Regulations, as
contained in 25 PA Code S 273.322 (a) and (b), are applicable for this
landfill cap. However, because the landfill accepted wastes which

wer e hazardous as specified in 40 CFR S 261 Subpart C (or constituents
as contained in Subpart D), and 25 PA Code Part 261Subpart C (or
constituents as contained in Subpart D), the follow ng PA Hazardous
Wast e Regul ations woul d be rel evant and appropriate to this action, as
specified in Title 25 PA Code, Chapter 264, Subchapter G sections:

264.111 dosure Perfornmance

264. 117 Postcl osure care and,;

264.118 Postcl osure Plan, Amendnent of Plan Specifically subsections a,
a(1), a(2)(i) and (ii), a(3) and Subchapter N sections: 264.301 Design
Requi rement Ceneral: specifically subsections: 264.301(5),(6), and (12)-
(15) 264.303 Leachate Managenment 264.310 d osure, Postclosure Care

To the extent that portions of the old cap or other materials may have
to be disposed of off-site, the Land D sposal Restrictions as
contained in 40 CFR Part 268

Air Emssions fromthe landfill: 40 CFR Part 264 subpart AA for VOCs

and the National Em ssions Standards for Hazardous Air Pollutants

(NESHAPs), as contained in 40 CFR Part 61, as well as the National

Anbient Air Qality Standards (NAAQS), as specified in 40 CFR Part 50,

and the PA Air Pollution Control Act and Air Discharge Regul ations, as
specified in 25 PA Code Sections 123 and 127.1 (not exenpted by Section 127.14).

Di scharges of the treated | eachate fromthe landfill: National



Pol l utant Di scharge Elimnation System (NPDES) as specified in 40 CFR
Part 122, Subpart C, and PA dean Streans Law, as specified in 25 PA
Code Chapters 92, 93, 94 and 96.

EPA and PADER have agreed to nodel the groundwater contamination levels after this alternative is inplenented
for a mninum period of two years. Therefore, Goundwater Protection, as specified in the PA Hazardous Wste
Managenment Regul ations, as contained in 25 PA SS 264.97(i)(j) and 264.100 (a)(9), are not ARARs for this
operable unit. Sampling will be conducted on a quarterly basis. A determination will be nade at that tine as
to the type of further treatnment to be considered in QU 4 for this site.

In reviewing the ARARs for this operable unit the following is a discussion as to how each of the
al ternatives would conply:

The no-action and limted action alternatives would not neet any identified ARARS. |n addition, these
alternatives would not reduce the site specific identified health risks associated with the site.

The | eachate treatnment systemas contenplated as parts of Alternatives 3 and 5 woul d neet the requirenents of
a PADER NPDES di scharge permt to Briar Run or Brandyw ne Creek.

Under Alternatives 2, 3, 4, &5, capping the landfill with a designed inpermeable cap woul d neet the PADER
closure ARARs. G oundwater woul d continue to be contami nated by | eachate fromthe landfill. The anount of
| eachate generated by precipitation infiltrating through the cap would be significantly reduced and perhaps
totally elimnated. Capping would reduce the site-specific identified health risk to human and environment al

receptors by reducing or elimnating | eachate seeps that exist on the landfill and by reducing or elimnating
the direct-contact exposure pathway associated with the | eachate seeps. Collection and treatnent of
landfill-generated | eachate would tend to reduce the anount of |eachate contributing to groundwater

cont am nati on.

Under Alternatives 3 & 5, installation of a cap would neet the PA Municipal Landfill regulations, as well as
t he PA Hazardous Waste Regul ations. Collection and treatment of l|andfill-generated | eachate would tend to
reduce the anmount of |eachate contributing to groundwater contamination. The treatnent system woul d provide
adequate treatnent of the collected | eachate to nmeet the requirenents of a PADER (NPDES) discharge permt to
Briar Run or Brandywi ne Creek. Alternative 4, installation of a cap, would neet the PA

Muni ci pal Landfill Regul ations and the PA Hazardous Waste Regul ations. Capping and gas col |l ection and
treatnment woul d reduce the site-specific identified human health risks and environnental receptor exposure by
reducing or elinmnating the direct contact pathway for the | eachate seeps and the inhalation pathway. The
gas treatment plant woul d neet applicable design and treatnment standards.

Alternative 5 would require installation of a cap which would neet the PA Minicipal Landfill Regul ations and
t he PA Hazardous Waste Regul ations regarding |landfill capping requirenents. Collection and treatnment of
landfill-generated | eachate would tend to reduce the anount of |eachate contributing to groundwater

contam nation. The treatnent system woul d provide adequate treatnent of the collected | eachate to neet the
requi renents of a PADER (NPDES) di scharge pernit to Briar Run or Brandyw ne Creek.

Alternatives 2, 3, 4, &5 would satisfy the requirements for the landfill cap. Testing performed to date
woul d indicate that air emssions are in conpliance with the cited ARARs, however, vent gas treatnent as
proposed under Alternatives 4 and 5 woul d provide extra assurance that no violation of the NESHAPS woul d
occur .

Long- Term Ef f ecti veness and Per manence

As no renedial action is planned under the no-action and linited action alternatives, the nmagnitude of risks
identified in the R sk Assessnment portion of the Rl report will remain; however, sone of the risks may
gradual |y reduce due to natural attenuation. The landfill, as a source of contam nation (hazardous wastes),
woul d continue to be a major source for continual |eachate mgration to groundwater.

Long-term periodic nonitoring of groundwater and air would help to track contam nant activities in these
nmedi a, and future renedial action would depend upon these nonitoring results. Deed restrictions on the
property and warning signs for surface water would mtigate exposure possibilities, which would protect human
health but not the environnent. The no-action and limted action alternatives do not include any actions to
repair the extensively deteriorated existing cap, including the synthetic nenbrane cover. |If the existing
cap is not repaired, there is a potential for significant failure due to the existing steep slopes. However,
even nai ntenance of the existing cap may not prevent further deterioration of it and the synthetic menbrane
cover.

These provisions, under the no-action and limted action alternatives, are routine and established
techni ques. Therefore, except for certain fluctuations in cost due to technical part replacenent, there



woul d not be unforeseen difficulties.

Landfill |eachate would continue to migrate into the groundwater, and |andfill gas em ssions would continue
t hrough the existing, conprom sed cover. G oundwater, surface water, soil, and sediment would remain
contami nated under Alternatives 1 and 1A. Therefore, these alternatives are not considered a permanent

sol uti ons.

Capping the landfill as anticipated under Alternative 2 woul d reduce the site-specific health risks further
than the access-restriction interimaction would, by reducing the | eachate and subsequent seep generation.
Cappi ng woul d al so i nclude proper venting of the landfill, but this would not reduce the health risk

attributed to inhalation of air em ssions, as no gas treatment systemis included in this alternative. This
alternative would not directly reduce groundwater contam nation, as cappi ng does not include neasures to
collect and treat landfill-generated | eachate in addition to the existing | eachate collection system

However, a secondary effect of capping the landfill would be a reduction of |eachate generated by the
infiltration of precipitation through the cap. This would reduce the anmount of |eachate

avai l abl e to contam nate the groundwater. The groundwater nay begin to attenuate naturally. This alternative
woul d directly reduce the exposure to environmental receptors, e.g., small aninmals inhabiting the |andfill
property, by reducing the direct contact pathway with | eachate seep nateri al

Under Alternative 3, the long-termeffectiveness of capping technology will be simlar to that described in
Alternative 2. Aternative 3 also involves collection and treatnment of |eachate generated within the
landfill, which would prevent further contami nation of the groundwater by infiltrating | eachate. The

| eachate collection and treatnment systemwould be expected to have a long life, simlar to capping with
routi ne mai ntenance. Collection trenches are routinely installed and have been shown to be effective in
capturing groundwater and | eachate. Although this alternative does not cover actual groundwater restoration
it will help to reduce the risks by allowi ng natural attenuation

Al so under Alternative 3, to ensure |long-termeffectiveness, annual O%M woul d be required on the secondary
| eachate col | ection systemand the UV ozone treatmnment system

Alternative 4 is a conbination of capping and collection and treatnent of |landfill gas em ssions. Wile
cappi ng al one woul d provide containnent of the landfill, this alternative would also mtigate the risks posed
by the air exposure route by treating the vented gas. As discussed previously, landfill caps are effective,
assumi ng proper naintenance is performed. Landfill gas em ssions would be treated for VOCs and net hane

Col lection and treatrment of landfill gas will also help to prevent pressure buildup within the landfill.

Gas treatnent is effective if designed properly. Carbon adsorption and flaring are well-docunented and
effective technologies for treating landfill gas. System mai ntenance and repl acement make gas treat ment
possible for an indefinite period of time. WAste renaining on site sonmewhat |limt the pernanence of
Alternative 4. The gas treatnent is a permanent solution, as contam nants are destroyed

Alternative 5 woul d have good long-termeffectiveness. Al systens as di scussed previously woul d operate
effectively for a long period of tine with appropriate mai ntenance. The permanence of this alternative is
fair at best as it only provides contai nnent of wastes; no destruction or renoval of the source of

contam nation is included. Because it includes containment of the landfill and treatment of both enissions
and | eachate, Alternative 5 would reduce risks fromair exposure and groundwater contam nation. The

t echni ques used to achieve these treatments are described in previous alternatives.

Reduction of Toxicity, Mbility, or Volune Through Treat nent

The no-action alternative would provide for no reduction in toxicity, nobility, or volune. Even though sone
institutional neasures are planned under the limted action alternative, none of the contam nated nedi um of
concern will be treated and, consequently, this alternative would not provide any reduction in the toxicity,
mobi lity, or volune of the contam nated nmedia either.

Alternative 2 involves the contai nment technol ogy of capping the landfill using a design under the
performance specifications of PA Minicipal Landfill Regul ation and the PA Hazardous Waste Regul ations. No
treatnment of any kind is planned under this alternative. The contam nated contents of the landfill would be
confined and sealed fromthe top, which would reduce | eachate generati on (and thus reduce groundwater

contam nation) and landfill em ssions and would restrict nmobility of the contam nants. Capping woul d

not reduce the toxicity or volume of the landfill contents.

A passive gas collection systemwould vent the landfill gas to the atnosphere. Even though it will not reduce

toxicity, mobility, or volume through treatnment, venting would help to alleviate a possible pressure buil dup
of toxic gases within the landfill.

Alternative 3 would reduce nmobility, toxicity, and volume of |eachate, to a substantial extent, through



treatnent. Leachate would not be allowed to migrate into the soil and groundwater, and will be discharged to
the surface water after treatment, thereby reducing volunme and toxicity of contam nated (untreated) |eachate.
Capping woul d restrict nobility of the contaminants sinilar to Alternative 2. Contaminants in | eachate woul d
be treated. Since |eachate would be collected, treated and di scharged, there would be |ess

| eachate entering and contam nating groundwater. G oundwater contam nation would be allowed to attenuate
natural | y.

For alternative 4, as with alternatives 2 & 3 above, the landfill cap will somewhat reduce the nobility of
the contam nants leaving the landfill in the formof |eachate. The cap will reduce the anount of |eachate
generated and thus the anount of contam nants entering the groundwater. Over time, it is anticipated that
the reduced contam nant |oading to groundwater and subsequent nedia (soil/sedinment and surface water) woul d
attenuate naturally. The collection and treatment of landfill emssions will elimnate the volune of gas
mgrating off site, thereby reducing the mobility of contam nants. The volune and toxicity of contam nants
are conpletely reduced during the treatment of the gas

Alternative 5 woul d reduce toxicity, nobility, and volune of contaminants in air emssions as well as
groundwater. Due to capping, the nobility of contaminants in the landfill would also be restricted, which
woul d have a positive inpact on other nedia of concern, such as groundwater, surface water, and

soi | / sedi ment .

Capping the landfill would reduce infiltration of precipitation into the landfill, which would decrease the
quantity of |eachate generated within the landfill. As the amount of |eachate carrying contam nants and
entering the groundwater aquifer decreases, the rate at which the groundwater is contam nated woul d al so
decrease, thereby reducing the toxicity due to contaminants in groundwater. Al so, the | eachate generated
even after capping, due to infiltration of rainwater fromthe sides of the landfill, would be collected
treated, and discharged to the surface water of Briar Run. This would also reduce the toxicity in
groundwat er due to reduced | oading of the |eachate.

Landfill gas em ssions would be collected and treated before being rel eased into the atnosphere. Treatnent
woul d reduce VOCs and net hane, which would mitigate the toxicity of landfill em ssions

Short - Term Ef f ecti veness

Under the no-action and linmted action alternatives, institutional measures and access control rather than
remedi al actions are planned. These activities would not pose any risk to the comunity. Mnitoring and
access restrictions would be carried out by workers using the proper |evels of personal protection as
specified in OSHA. There woul d not be any environnental inpacts fromthese non-construction activities
Except for warning signs at the perineter of the Site area and deed restrictions, other activities are
long-termbut periodic. Installation of signs may take approxinately three to four weeks. Deed restriction is
a one-time event.

Under Alternative 2, the capping contenplated would involve constructing a multilayered cap over the |andfil
after renoving the existing one. During construction, short-termenvironnental inpacts would include noise,
dust, and increased traffic through nei ghborhoods. These activities would not pose any significant risk to
the community. Workers involved in the construction task would foll ow OSHA specified health and safety
practices. Exposed surfaces of landfill contents would be kept to a m ninumto reduce

potential on- and off-site exposures. Mnitoring of anbient air will be carried out along the perimeter and
at the work sites to identify potential exposure to workers and residents. Operational procedures during
field activities will be nodified to reduce em ssions. Snoking will not be allowed in the area of potentia
em ssions. Construction of the landfill cap may take several nonths.

Under Alternative 3, short-termenvironnental inpacts due to construction of the cap and passive | eachate
collection/treatment systemwould be sinilar to those discussed for Alternative 2. Wrkers engaged in
construction, operation, and mai ntenance of the cap and | eachate collection/treatnent systemwould have to
follow health and safety procedures. Construction may take several nonths, and operation and mai nt enance
woul d be long term

For Alternative 4, during construction of the nmulti-layered cap and landfill gas em ssions
collection/treatnent system short-termenvironnmental inpacts, as nentioned for Alternatives 2 & 3, would
occur. Standard health and safety practices woul d be adhered to by constructi on workers. No snoking

woul d be all owed around gas collection and treatnent activities, to prevent any fire due to methane content
of landfill gas. Special drilling techniques and increased air nonitoring for methane would be carried out
to avoid an explosion. Construction activities would take a few nmonths and operation and nai nt enance woul d be
long term

Short-termenvironnmental inpacts for Alternative 5 during construction, safety procedures, and duration of
activities would be anal ogous to those for alternatives 3 and 4.



Cappi ng i nvol ves constructing a multilayered cap over the landfill upon renoving the existing one. During
construction, short-termenvironnmental inpacts would include noise, dust, and increased traffic through

nei ghbor hoods. These activities would not pose any significant risk to the community. Wrkers involved in the
construction task woul d follow proper required health and safety practices. Construction of the landfill cap
may take several nonths. Exposed surfaces of landfill contents would be kept to a mninumto reduce
potential off-site exposures. NMbnitoring of anbient air will be carried out along the perineter and at the
work sites to identify potential exposure to workers and residents. Operational procedures during field
activities will be nodified to reduce em ssions. Smoking will not be allowed in the area of potential

em ssions. Appropriate drilling techniques would be used to prevent explosions when installing gas recovery
wel | s.

I npl enentability

Four institutional responses included under the no-action and linited action alternatives are well
establ i shed and reliable techniques to achi eve respective goals. Decisions regarding nonitoring frequency
and the nunber of signs will be made by consulting with the | ead agency, local authorities, and any ot her
concerned party. Future renmedial actions will be based upon the nonitoring results. This alternative would
not inhibit future remedial action if determ ned to be necessary.

Al of the other four alternatives evaluated for this Decision have been proven reliable and are readily

avail able. Landfill caps are routinely specified for various types of fills. There is sone
"inplenentability" concern over the placement of a cap which would conply with the requirenents of PA
Muni ci pal Landfill Regul ations and the PA Hazardous Waste Regul ations, especially on the steep slope areas of
the landfill. This will be further evaluated during the design phase of this project. |If necessary, the top
portions of the landfill, especially the eastern slopes may have to be regraded. Adequate equi pnent and

personnel are available to construct any of the renedies froma nunber of sources located within a few mles
of the site.

Cont ai nnent technol ogy such as capping is routinely performed when subsurface contamnation at a site

precl udes excavation and renmoval of wastes because of potential hazards and/or unrealistic costs. It is a
reliable and established technique at landfill sites. The main di sadvantages of capping are uncertain design
life and the need for |ong-term naintenance.

Several contractors are available to construct the landfill cap, who would al so provi de heavy equi pnent and
skilled workers. Necessary pernits and approval would have to be obtained fromregul atory agenci es before
actual construction began. For venting landfill gas enissions to the atnosphere, air permts nay be

required. Oher additional remedial actions could be undertaken after installation of the cap, if determ ned
appropriate and essential. Long-termmonitoring and nai ntenance plans woul d al so be desi gned
and i npl enment ed.

The inplenmentability of the portion of alternatives 2, 3, 4, &5 involving capping of the landfill is
dependent upon the stability, design, and condition of the Strasburg Landfill. Sone concerns include

That the slopes of the landfill sides are too steep

That the stability of the landfill is not studied; and

That part of the landfill is sitting in the groundwater
Information on the existing design and construction details of the Strasburg Landfill, as well as stability

information, will need to be collected during cap design. The cap included in these alternatives is based on
assunptions about the integrity and stability of the landfill.

Speci al design features will be needed to cover the steep slopes of the landfill as well as for tie-in of the
cap to the base. There is a potential need for a retaining wall around part of the landfill.

Venting of the landfill wll be acconplished through a passive gas collection systeminstalled with the cap
This systemwoul d involve installations of highly perneable (relative to surrounding soil) wells that woul d
provide paths for gas to flowto points of controlled release. The installation of these wells would require
specialized drilling techniques to prevent nethane expl osions. These types of precautions are routinely
perforned. The design of the gas collection systemwould require a test well to determne the final system
paraneters (well size and nunmbers of wells). Gher linted data should al so be collected during design, such
as gas generation rate, noisture contents, and conposition to assist in systemdesign. This information
woul d al so be collected during a |long-term nmonitoring programduring operation, and the systemwould be
nmodi fi ed accordingly.

Capping inplenentability was discussed for Alternative 2. A secondary |eachate collection/treatnment system



which is a reliable and established technique for gravity collection, would also be installed. Design and
installation of collection trenches are standard techni ques and coul d be readily acconplished. Potenti al
problens with installation include slopes around landfill, installation in rock-outcropping and standard
trench requirenents (shoring). Contractors are available to install the collection and treatnment system who
woul d al so provi de necessary equi prent and skilled workers. Approval fromregul atory agenci es woul d be

obt ai ned before construction of any system

Wth regard to permits, no additional permts for the cap are anticipated to be required to inplenent any of
the alternatives.

I npl erentation of Alternative 4 needs several considerations. |nplenentation of a cap was di scussed in
Alternative 2. For design and inplementation of a collection/treatment systemfor landfill gas em ssions,
nodeling and field pilot studies would be necessary during the renedial design.

A passive collection and treatnent systemfor landfill gas em ssions for this remedial action is estimated
based on several assunptions. The concentration of VOCs in the landfill gas was estimated using air

em ssions data fromthe risk assessnent section of the Rl report. The gas-generation rate was estimated
using factors contained in the Solid Waste Handbook (Robinson 1986). The vol unme and wei ght of the |andfill
contents were estimated using approxi mate area and depth cal cul ati ons.

Data such as gas generation rate, conposition, and moi sture content woul d be obtained during the RD phase of
the project as discussed under Alternative 2. Several contractors are available to install the collection and
treatment systemfor |landfill gas em ssions. Equipnent woul d include carbon adsorption colums, flaring
units, and possibly silica gel colums. These could be obtained readily fromvendors. Al required permts
for installation and air em ssions would be obtained fromrespective authorities.

I npl erentation of alternative 5 involves the techniques and factors discussed in alternatives 3 and 4.

Cont ai nnent technol ogy such as capping is routinely perfornmed when subsurface contamnation at a site
precl udes excavation and renoval of wastes because of potential hazards and/or unrealistic costs. It is a
reliable and established technique at the landfill sites. The nain di sadvantages of capping are uncertain
design life and the need for |ong-term nmai nt enance.

Several contractors are available to construct the landfill cap and gas treatnent system who would al so
provi de heavy equi pnment and skilled workers. Necessary permts and approval woul d be obtained fromregul atory
agenci es before actual construction begins. For collection and treatnment of landfill gas emissions to the
atnosphere, air permts nay be required. her additional Renedial Actions could be undertaken after
installation of the cap, if determ ned appropriate and essential. Long-termnonitoring and nai ntenance pl ans
woul d al so be designed and inplemented. The design information for the various media as di scussed under
alternatives 2, 3, and 4 will need to be collected for final determ nation of overall inplenentability and

construction.
Cost
Estimated Costs for the various alternatives are presented in the table bel ow

Esti mat ed Renedi al Action Costs

(in Dollars)

Al ternative Capi t al O& M Present Wrth
1. No Action $1, 000. $197,996 $3, 177,500
2. Cap, Vent Gas Collection $6, 162,497  $277,011 $9, 614, 665
3. Cap, Vent Gas Col |l ection $6, 502, 997 $312, 471 $10, 397, 070

Leachate Col |l ecti on & Treat nent

4. Cap, Gas Collection & $6, 232,497  $310,011 $10, 095, 920
Tr eat ment
5. Cap, Vent Gas Collection $6,572,997  $345,471 $10, 878, 330.

& Treat ment, Leachate Coll ection
& Treat nent

Capital, operation and naintenance (0%, and present-worth costs as applicable for the four institutional
response activities for the no-action alternative are contained in the above Table. These activities
i ncl ude:



G oundwat er noni toring;

Anbi ent air nonitoring;

Si gns; and

Deed restrictions (1-A Linited Action).

Total capital cost for Alternative 1 is $1,000. Annual &M cost for this alternative is $197, 996.
Thirty-year present-worth costs for this no-action alternative is $3,044,700. Cost for deed restrictions
(Alternative 1-A) is estinated as a one tine $500 item

The cost for alternative 2 includes both the cost for the no-action alternative, capping, and gas collection.
The Tabl e above gives the capital, O& and present-worth costs for the four activities contained in the No
Action Alternative and those for capping and gas collection. The cost for a retention wall was al so

devel oped. |f necessary, the wall would be added to all options involving capping. As all alternatives
except the no-action alternative include capping, the cost of this potential retention wall should not affect
the overall cost conparison of alternatives.

Total capital cost for Alternative 2, as listed above, is $6,162,497. Annual O&M cost for this alternative is
$277,011. Thirty-year present worth costs for this alternative is $10, 420, 850.

For Alternative 3, the cost for a passive |leachate collection and treatnment systemis added to the cost of
Alternative 2. Total capital cost for Alternative 3 is $6,502,997. Annual O& cost for this alternative is
$312,471. The 30-year present-worth costs for this alternative is $11, 306, 460.

Cost for Alternative 4 is obtained by adding the cost for treatnent of landfill gas em ssions to the cost of
Alternative 2. There is no present risk basis for inposing the cost for vented gas treatnment. However,
after the cap is in place the vent gases will be continued to be nonitored. This cost may be justified in
the future if the risk neasured warrants further treatment. Total capital cost for Alternative 4 is

$6, 232,497. Annual O&M cost for this alternative is $310,011. Thirty-year present-worth cost for this
alternative is$10, 998, 140.

The cost for Alternative 5 is devel oped by adding the cost for |eachate collection/treatnent to that of
Alternative 4. This alternative is the nost costly one as it includes nore treatnent schenes than any other
al ternative.

Total capital cost for Alternative 5 is $6,572,997. Annual &M cost for this alternative is $345, 471.
Thirty-year present-worth cost for this alternative is $11, 883, 750.

Based on the above cost conparison, the present worth cost of alternatives 2 through 5 are all within 10% of
each other. Based on the considerations discussed under the other criteria, EPA concludes that the landfill
cap, vent gas collection system and | eachate collection and treatment systemidentified in Alternative 3 is
cost effective and reasonable for the work under consideration. The additional costs associated with gas
treatment as contenplated with alternatives 4 and 5 are not justifiable based on the Air ARARs.

St at e Accept ance

The PADER has visited the site on a nunber of occasions and has observed the continuing deterioration of the
existing cap. Since neither the no action or the linmted action alternatives address this continui ng source
of local contami nation, the Commonweal th woul d not accept these alternatives.

The Commonwealth feels that the issue of |eachate, as it inpacts the area groundwater needs to be addressed.
Al ternative 2 does not involve any action, other than capping the landfill which will address that
groundwat er contam nation. As such, the Commonwealth will not concur with this selection.

Alternative 4 will conply with the ARARs for the landfill cap, however, it does not address the issues
associ ated with groundwater protection which are nore fully addressed by the proposed | eachate collection
systemdi scussed in Alternative 3 above. The Commonwealth will not concur in this selection.

Alternatives 3 & 5 both address the issues of the deteriorated cap and the treatment of the | eachate fl ows.
Alternative 5 also includes treatnment for the vented |landfill gases. |In terns of reduction of risk to the
environnent both alternatives 3 & 5 woul d be acceptable to the Comonweal t h.

Conmmuni ty Accept ance

Community Acceptance is assessed in the attached Responsiveness Summary. In general, the resident comunity



continues to be concerned over the continued, and increasing recreational use of this abandoned property and
woul d be opposed to the no action and limted action alternatives. The community al so agrees that the
present cap is not effective and is concerned about the continued energence of new | eachate streans on the
landfill. At the time of the public meeting the public agreed that something needed to be

done to address the |leachate flows fromthe landfill. This action is not addressed by alternative 2.
Therefore the community woul d not accept this alternative.

Furthernore, there is general community agreenent that Alternative 3 is both practical and will address their
concerns over the risks posed by the landfill as long as a diligent nonitoring programis continued.

Wth regard to Alternative 4, at the public neeting there was strong support for vent gas treatnent, but not
wi thout the |eachate collection system As a stand-alone alternative this alternative would not be acceptable
to the community. The concern was not so nuch for the actual risk for the air em ssions but rather for
elimnation of the offensive odor.

Alternative 5 was the preferred alternative by the community, as it provides the nost treatnent of any of the
alternatives.

9. Selected Renedy And Perfornmance Standards

Based on the conparison of the nine evaluation factors for each of the five alternatives, Alternative 3 is
the selected alternative. The conponents of this selected alternative are as foll ows:

- source contai nnent by capping;

- passive gas collection;

- leachate collection;

- leachate treatnent and di scharge; and

- operation and nai ntenance of the above systens

Capping the landfill with a cap that meets the PA Minicipal Landfill Regul ations, 25 PA Code 273.322 (a) and
(b) and the PA Hazardous Waste Regul ations, 25 PA Code Chapter 264, Subchapter G woul d reduce the anmount of

| eachate generated by precipitation infiltrating through the existing landfill cap and through the refuse. A
| eachate coll ection system around the southeast, south, and sout hwest sides would collect |eachate that
mgrates fromthe toe of the landfill. The |leachate will be treated by UV/ ozone oxidation and di scharged to
Briar Run.

In conjunction with the two previous interimactions, i.e., point of-use carbon treatnent for the two
affected residential wells southwest of the landfill, which was inplenmented in March 1990; and restricting
access to the immediate landfill area by fencing, which is pending inplenentation, the actions recomrended in

this report will reduce human and environnental receptor exposure to acceptable |evels.

If inplenentati on of the selected renedy denonstrates, in corroboration with physical and chenical evidence,
that it will not be possible to neet the renediation goals for this action, and it is thus technically
inpracticable (either technically infeasible or unreliable) to achieve and maintain the

cappi ng, venting, and | eachate treatnent systemgoals at this Site, the EPA in consultation with the
Commonweal t h of Pennsyl vania, would intend to amend this ROD or issue an Expl anation of Significant
Differences to informthe public of alternative access controls.

The five-year review required by Section 121 of CERCLA is applicable to the selected renedy. This review
wi Il be conducted in conjunction with the other renedial actions devel oped and specified for this site.

Per f or mance St andards

(1) Renoval of the Existing Landfill Cover

The existing landfill cover, including the perforated liner, will be renoved fromthe surface of the
landfill. Soils removed fromthis cover may be tested and, if shown to be acceptable to EPA, may be reused
in the recapping of the landfill. Renbved substances fromthe existing cover, which cannot be reused, wll

be di sposed of in a nmanner approved by EPA
(2) Installation of Landfill Cap

A landfill cap will be constructed on the top and the sides of the landfill. This cap will be constructed to
neet the performance specifications applicable under 25 PA Code 273.322(a) and (b) and the rel evant and
appropriate specifications as contained in the PA Hazardous Waste Regul ations, 25 PA Code Chapter 264,
Subchapter G Sections: 264.111 d osure Performance 264.117 Postclosure care and use of property 264.118
Post cl osure Pl an, Anendnent of Plan, specifically subsections a, a(l),a(2)(i) and (ii), a(3) and;



Chapter 264, Subchapter N sections: 264.301 Design requirenment general: specifically subsections
264.301(5), (6), and 264.301(12))-(15) 264.303 Leachate Managenent 264.310 d osure, Postclosure Care

The cap shall be constructed as follows (subject to EPA approval at the design phase of this renedy):
a) atop soil layer two feet thick, or nore, to provide freeze thaw protection;

b) a soil drainage layer 12 inches thick with a hydraulic conductivity of 10[-2] cnisec or greater, or a
geosynt heti ¢ drai nage | ayer; and

c) a two-component |ow perneability |ayer conprised of a 30-nil (mninmumthickness) geomenbrane and two feet
of clay with a hydraulic conductivity of not nore than 10[-7] cnisec.

(3) Revegetation of the Landfill Cap

Vegetati on shall be established on the new soil cover (i.e. the entire extent of the cap). Revegetation
shall provide for an effective and permanent vegetative cover of the sane seasonal variety native to the site
and capabl e of self regeneration and plant succession. Revegetation shall provide a quick germ nating,
fast-growi ng vegetative cover capable of stabilizing the soil surface from erosion.

(4) Installation of Landfill Gas Venting and Monitoring Systens

A landfill gas venting systemshall be installed on the surface of the new |landfill cap to mnimize the
potential for landfill gas mgration off of the site. To prevent future conplications regarding

Active/ Passive gas ventilation, the landfill cap will be constructed to conply with the Active gas treatnent
system The system however, need only be operated and nai ntai ned as a passive systemas |ong as human
health and the environnment safe |levels are maintai ned. The nunber of landfill gas vents shall be deternined
during the renedial design. The landfill gas venting systemshall meet the requirenents for new air enission
sources as specified in 25 PA Code 123 and 127.1 (not exenpted by 127.14).

Periodic anbient air monitoring shall be conducted to evaluate the landfill gas em ssions. |If the nonitoring
shows that |andfill gas em ssions woul d cause increased health risks when vented, a gas treatment system
shall be installed to address this problem At this tine, the health effects estimated fromcurrent data do
not warrant gas treatmnent.

To nonitor the potential occurrence of landfill gas migration off of the landfill perimeter, gas nmonitoring
stations shall be installed at the same tine the landfill cap is installed. The nunber and pl acenment of
these monitoring stations will be devel oped during the design phase of this renedial action. The nunber and

| ocations of these stations will be approved by EPA. These gas nonitoring stations shall be nonitored
quarterly for a period of 30 years or until EPA deternines that no gas nonitoring i s necessary.

(5) Installation of the Leachate Trench Col | ecti on System

A | eachate collection system to collect |leachate in the surficial aquifer, shall be installed around the

landfill cap. This collection systemw |l extend around the circunference of the landfill starting at the
exi sting |l eachate collection systemand extending in a south and then westerly directi on enconpassi ng
approxi mately 240 of the landfill cap boundary. The specific distance fromthe landfill cap of this
collection systemw || be determ ned by EPA during the design phase of this project.

(6) Installation of the "Collected Leachate" Treatnment System

A |l eachate collection and treatnent systemw ||l be constructed in the vicinity of the existing treatnent
systembuil ding. The collection and treatnent systemw ||l be constructed and installed to handl e the

| eachate fromthe | eachate collection trench. The capacity of the collection systemw || be determ ned by
EPA during the design phase of this project. The treatnent systemshall operate to insure conpliance with
both air em ssions and conpliance with the NPDES as specified in 40 CFR Part 122 subpart C and PA d ean
Streans Law, as specified in 25 PA Code Chapters 92, 93, 94, and 96. specified in 40 CFR Part 122 subpart C
and PA dean Streans Law, as specified in 25 PA Code Chapters 92, 93, 94, and 96.

(7) Operation and Mai ntenance

Operation and naintenance (O & M of the renedy shall be conducted for thirty years. This will include O & M
of the landfill cap, the landfill gas venting system and the |eachate collection and treatnent systens.

Moni toring of the groundwater will be conducted quarterly for a period of two years with the sanple | ocations
deternmined by EPA and PADER The results of this nmonitoring will be used to nodel the contam nants fate in
the groundwater for the purposes of operable unit 4.



(8) Renedy Review

The five-year review required by Section 121 of CERCLA is applicable to the selected remedy. This review
will be conducted in conjunction with the other renedial actions devel oped and specified for this site.

10. Statutory Determ nations

Section 121 of CERCLA requires that the sel ected renedy:
be protective of human health and the environnent;
comply with ARARSs;
be cost effective;

utilize permanent solutions and alternative treatnment technol ogies or
resource recovery technol ogies to the nmaxi mumextent practicable; and

address whether the preference for treatment as a principal elenent is satisfied.

A description of how the selected remedy satisfies each of the above statutory requirenents is provided
bel ow.

In summary, the selected renedy is protective of human health and the environnent as required by Section 121
of CERCLA. Potential risks fromexposure to contam nated surface soil and | eachate are prevented by the
installation of the landfill cap, the vent gas system and the |eachate collection and treatnent system The
sel ected renedy is the nost cost-effective action approach available to protect human health and the
environnent. The sel ected renmedy uses capping and treatment to elimnate the potential for direct
(ingestion, inhalation and i medi ate contact) human exposure to contam nated surface soil and landfill

| eachat e.

Protection of Human Heal th and the Environnent.

The selected remedy (Alternative 3) will be protective of human health and the environment by reducing the
principal threats posed at the Site which are addressed by this operable unit.

Landfill caps have been denonstrated as being very effective in protecting people fromthe risks associated
wi th hazardous substances found present in landfills such as this one. Vent Gas systens have al so been shown
to be need to allow the landfill to maxinize its effectiveness.

The | eachate collection systemis protective of human health in two ways: it reduces the i medi ate contact
threat by readily collecting the | eachate streans and not allowing themto collect on the landfill surface;
and it is also protective in that it physically and chem cally reduces the hazardous substances into inert
subst ances and thereby reduces the threat to both hunmans and environment.

No unacceptabl e short termrisks or cross nmedia inpacts will be caused by inplenmentation of this selected
r emedy.

Conpl i ance with Applicable or Rel evant and Appropriate Requirenents.

Al applicable or relevant and appropriate requirenents (ARARs) pertaining to the selected remedy and this
operable unit will be attained.

As stated above, this is considered a final remedy for all nedia except groundwater. As such, it will conply
with all federal and Commonwealth ARARs with the exception of the Commonweal th's "C ean-up to
Backgr ound" groundwat er ARAR. G oundwater and the rel ated PADER groundwater ARARs wi || be addressed by
operable unit 4.

The selected renedy will conply with the foll ow ng ARARs:

The landfill cap will conply with the perfornmance standards as
contained in the Municipal Landfill Regulations as contained in 25 PA
Code 273.322 (a) and (b) and PA Hazardous WAste Regul ations as
contained in 25 PA Code Chapter 264, Subchapter G Sections:

264.111 dosure Perfornmance
264.117 Postcl osure care and use of property



264.118 Postcl osure Plan, Anendrment of Plan, specifically subsections a,
a(1), a(2)(i) and (ii), a(3) and;

Chapter 264, Subchapter N sections:

264.301 Design requirenment general: specifically subsections 264.301(5), (6), and 264.301(12))-(15) 264. 303
Leachat e Managenent 264.310 d osure, Postclosure Care

Air Emssions fromthe landfill will conply with 40 CFR Section 264,
subpart AA for VOCs and the National Em ssions Standards for Hazardous
Air Pollutants (NESHAPs), as contained in 40 CFR Part 61, as well as
the National Anbient Air Quality Standards (NAAQS), as specified in 40
CFR Part 50, and the PA Air Pollution Control Act and Air D scharge
Regul ations, as specified in 25 PA Code Sections 123 and 127.1 (not
exenpted by Section 127.14).

Di scharges of the treated | eachate will conply with the NPDES, as
specified in 40 CFR Part 122 subpart C and the PA dean Streans Law,
as specified in 25 PA Code Chapters 92, 93, 94 and 96.

EPA and PADER have agreed to nodel the groundwater contamination levels after this alternative is inplenented
for a mninmum period of two years. Therefore, Goundwater Protection, as specified in the PA Hazardous WAste
Managenment Regul ations, as contained in 25 PA Code 264.97(i)(j) and 264.100 (a)(9), are not ARARs for this
operable unit. Sampling will be conducted on a quarterly basis. A determination will be nade at that tine as
to the type of further treatnment to be considered in QU 4 for this site.

Anot her issue which is a "to be considered" is that care will be taken in obtaining the soils for the
landfill cap so as not to disturb any |ocal ecosystens or habitats.

Cost - Ef f ecti veness.

The sel ected remedy affords overall protectiveness proportionate to its costs. Landfill caps have shown, if
only through their frequent application, that they are an econonical and effective neans to close |landfill

operations. Leachate collection systens, as specified in this docunent, are reasonably cost effective and

provi de an additional, necessary treatnent systemto the landfill renediation.

Utilization of Permanent Sol utions and Alternative Treatnent (or resource recovery) Technol ogies to the
Maxi mum Ext ent Practicabl e (MEP).

The sel ected remedy utilizes a permanent solution to the maxi numextent practicable. EPA has used treatnment
for past renedies at this site and intends to inplenment further treatnent technol ogies (again, as practicable
and as needed) for future actions at this site.

The remedy sel ected provides the best bal ance of trade-offs anong the alternatives evaluated with respect to
the evaluation criteria. It is protective of the near-by community in that the risks of contact with the
| eachate streans will be elimnated. Furthernore, inpacts on the groundwater will be effectively reduced,
perhaps elimnated, by the inplenmentation of the |eachate collection and treatnment system Although this
operabl e unit addresses groundwater to a linmted extent, groundwater will be finally addressed by operabl e
unit 4. The other alternatives (not selected) do not neet all of the renedial objectives for the Site. Cost

and protectiveness were the reasons for not selecting alternatives 4 and 5. It was felt that the increnental
increase in protectiveness was not warranted by the increased cost, however it is also noted that, if the air
em ssions change with the inposition of the newlandfill cap, this extra (gas) treatment may be necessary

based on nonitoring.

Both the State and the comunity played a significant role in the devel opnent of this decision. Treatnent
t echnol ogi es and conti nued nmonitoring will be inplenented based on their concerns.

Preference for Treatnment as a Principal Elenent.

The sel ected renmedy satisfies the preference for treatment in that it enploys treatnment to address the
principal threat posed by conditions at the site. The landfill cap provides passive treatnent in that it
elimnates weathering elenents fromcomng into contact with the hazardous materials in the landfill. This
action will further reduce the amount of hazardous substances (| eachate) being rel eased into the nearby
environnent. The | eachate collection systemand treatnent system provides direct, active treatnment for the
| eachate will be collected, treated on-site and di scharged to an acceptabl e receiving stream The princi pal
treats of ingestion of |eachate and direct contact exposure, especially to children trespassing on the site,
will be elimnated. In addition the toxic burden to the groundwater will be significantly reduced.



Based on the additional nonitoring to be perforned at the Site, it nay be shown that groundwater
contami nation nay persi st above acceptable levels. If this is shown to be evident then the preference for
treatnent as a principal element will be addressed by EPA in the final decision docunent (QU 4) for the site.

11. Docunentation of Significant Changes

The proposed plan cited RCRA as the applicabl e Federal |aw governing the placenent of the landfill cap. The
proposed plan also cited, as an ARAR for the landfill cap, the PA Minicipal Landfill Cosure Regul ations as
contained in 25 PA Code, Section 273.322 (a) and (b). PADER has subsequently comented that the 25 PA Code,
Chapter 264, Subchapter G Hazardous Waste Regul ations are relevant and appropriate for the landfill cap.
These Pennsyl vani a Hazardous Waste Regul ations are rel evant and appropriate

because the landfill accepted RCRA characteristic waste and constituents of |isted hazardous wastes as
contained in 40 CFR Part 261, Subparts C and D, and 25 PA Code Part 261, Subparts C and D. The ROD has

i ncorporated these comrents and reflects the PADER Hazardous WAste Regul ati ons as an ARAR

EXH BIT A DESCR PTI ON OF EVALUATI ON CRI TERI A

Overall Protection of Human Health and the Environmental addresses whether or not a remedy will: cleanup a
site to within the risk range; result in any unacceptabl e inpacts; control the inherent hazard (e.qg.,
toxicity and nobility) associated with a site; and minimze the short-terminpacts associated with cl eaning
up the site.

Conpl i ance with ARAR s - addresses whether or not a renedy will neet all the applicable or relevant and
appropriate requirenments of other environmental statues and/or provide grounds for invoking a waiver.

Long-term Effecti veness and Pernmanence - refers to the ability of a renedy to maintain reliable protection of
human health and the environnent over tinme, once cleanup goal s have been net.

Reduction of Toxicity, Mbility, or Volume through Treatnent refers to the anticipated perfornmance of the
treatment technol ogi es that may be enpl oyed in a renedy.

Short-term Effectiveness - refers to the period of tine needed to achi eve protection, and any adverse inpacts
on human health and the environnment that may be posed during the construction and inplenentation period until
cl eanup goal s are achi eved.

Inpl enentability - describes the technical and administrative feasibility of a remedy, including the
availability of materials and services needed to inplement the chosen sol ution.

Cost - includes the capital for materials, equipment, etc. and the operation and mai nt enance cost.

Support Agency Acceptance - indicates whether, based on its review of the RI, FS and the Proposed Pl an, the
State concurs with, opposes, or has no comment on the preferred alternative.

Community Acceptance - will be assessed in the Record of Decision following a review of the public coments
received on the RI, FS, and the Proposed Pl an.



